IHANEIIIXTHMIO OEXXAAIAX
XXOAH I'EQITONIKQN EHNIEXTHMOQN
TMHMA I'EQIIONIAY OYTIKHX TAPAT'QI'HY KAI
AT'POTIKOY ITIEPIBAAAONTOX
EPI'AXTHPIO I'EQPI'TIKHYX MHXANOAOI'TAX

METANTYXIAKH AITTAQMATIKH EPT'AYIA

« H EIITAPAXH TQN EAA®OAOI'TKQN IAIOTHTQN XTHN
ITAPAT'QI'H KAI IIOIOTHTA THX AMIIEAOY
ME XPHXH E®APMOI'QN I'EQPI'TAYX AKPIBEIAX »

KIATIKIAHX I1. NIKOAAOX

BOAOX 2012
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Evyoprotieg

®a Mera Tpotictwg va evyapotiom tov Emikovpo Kabdnynt k. Emopo @ovvtd
KaOdg emiong kot Tov vroyneo Awdktopa. Apiototéin Tayoapdkn yio TV TOAVTIUN
Bonbew tovg yu va €pBel €1g mépag 1 mapovoa Epevva. Kabmg emiong ko tovg
Kobnyntég k. ©.I'éuto ko v ka. AvBovdo Anunpkov yuo v kpiomn g epyaciog
OVTNG MG LEAN TNG TPYEANG EMTPOTNG.

Evyapiotod emiong v ka. Kiatwkidov Eveppootdvn, ka. Kovt Epnvn ko tov k.
Zoyapn Midtidon yuo tnv moAvTiun Pondeia toug katd TNV O18pKELD TNG CLYYPUPTG.
Téhoc BéAm va gvyapiotiom Tov K. TmAoréén Anuntplo yio v mopoydpnoer Tov
ayPOTEUAYIOV TTOV TTOPELXE TIG OLEVKOAVVOELS KATA TN SLAPKELN TOV UETPNGEMY KOODS
eniong kar Epyacmpro Edagoroyiog tov Ilavemotnuiov Oeccaiiog vy v
mapaympnon tov Epyactnpiov tovg kot v mpaypatoroinon tov avaivcewv. TENoG
o MBera va evyopiomom tov K. ['éuto, AtevBuvt tov Epyoactmmpiov ewpykng
Mnyavoroyiog ywo T Porfeto Tov Kot ) oTNPIEN TOV Yo TV EKTOVNOT OVTNG TNG

epyaciog.
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Iepiinyn
H Teopyio Axpifeiog eivor po véo  pHopen Swyelpiong ToV  YEOPYIKOV
EKUETOAAEDCEMY, OV £XEL WG OTOYXO VO OVTIUETOTIGEL TNV TOPUAAUKTIKOTNTO TOV
TOPOUETPOV TTOV EMNPEALOVY TNV YEMPYIKY TAPAY®DYT, OTWS O TOTOG TOL EJAPOVS, TO
pH, ta Opentikd ototyeia, n opyavikny ovcia, T0 vepd, N TPocPoAn amd acOéveieg, N
epeavion Cillaviov k.a. H Backr| 10éa etvar o dtoy@piopods pog HeYOADTEPNG EKTAONG
oe pkpdtepa opotdpopea Tunpate ({oveg dwyeipiong - management zones) kot 1

dlayeipion Tovg CLUP®VA LE TIG WLNiTEPES amaTnoels kKb pog Covng.

H gpevvnruc pog dpacstnprotnro EAape ydpo 6€ QUTEAD®VA GUVOAIKNG exTdoews 10
otpeppdTv, Tov Anuntpiov TopmhaAréén tov Anpotikov Awpepicpatoc Mikponfav,
oto Aqupo Néag Ayyiaiov Mayvnoiog. komdg NG CLYKEKPLEVNG EPYACIAG NTOV VOl
KATOYPAWEL, VO AVOADGEL KO VO, SLOEPLOTEL TNV TAPUAALOKTIKOTNTO TOV EOAPOAOYIKDOV
W0TNTOV OV TAPOVCIAlel 1 KAAAEPYEW TNG OUTEAOVL, €QUPUOLOVTAG TPOKTIKEG

I'ewpylog Axpipeiog

Apywd avarvetar 1 ['eopyia Axpieiog, 6TOVL avapPEPovTol ol SVVATOTNTEG TNG KoL 1
onuacio. ToOV £YEl M YOPIKN Kol M YPOVIKN KApoka Yy tn Anyn opBdtepwv
OLYEPIOTIKOV ATOPAcEDV. AVOTTOGGOVTOL TO EPYOAEIR TNG, HE 1OWHTEPT OVOLPOPA
otV Tniemokdmon Kot Tov pOA0 VTG, XTO EMOUEVO KEQAANLO YIVETOL 0L EKTEVN

aVaPOPE GTO YOPOKTNPIOTIKA TNG KAAMEPYELNG TNG OUTEAOV.

Kotémv mopabétovpe avorlvTikd, Ty TEPAUATIKY HaG Epevva KaBdg emiong kot to
OMOTEAEGLOTO OVTNG. XTOYOS LG €ivol 1 EQAPLOYN TOV KAAMEPYNTIKOV EIGPODV, T..
Mmacpdtov, pe S@OPOTOOVUEVT] 00CT, GUUPOVOL HE TIS OVAYKES TV (OVOv
dweipong mov opiotnkav. Me avtdv tov Tpdmo Eyovpe akpPBESTEPT EPAPLOYT TOV
KavOvemv ¢ opOng YEOPYIKNG TPAKTIKNG, TN PeATion TG owovopiog ot yempyia Kot

TNV TPOGTUGia TOL TEPPAAAOVTOG.

Yvumepacpatikd toviCetar n onuavikdtto e Fewpyiog Akpieiog mov amotelel pa
LéEB0SO SLYEPIOTIKNG TTPAKTIKNG Pociopévn o€ o véa vootpomia, mov Oa aAldEet

TOALG OEQOUEVO OTN GVYYPOVI YEMPYIKN TPOKTL
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Kepaiao 1. Evoaymyn

1.1 T'evika

Ot aypot omaving eivar opotoyeveic, kabmg Tapovctdlovy TaPAALIKTIKOTITO MG TPOG
TO PLOIKA Ko YNUIKE yopoKkTnploTikd touc. H yempyia elival cuvovacudg kiipartog,
€00(QOVG, YEMYPOPIKNG ToTo0eGT0G, VEPOV, PLTOV, UIKPOOPYOVIGUADV KOl TOAADY GAL®DY
napapeETpov. Oco o avlpwmog KaAlepyoHoe TN yn Yoo TV KAALYN TOV TPOCOTIKAOV

TOV AVOYKAOV, Ol EKTAGEIS NTAV UIKPES KO £TGL VIPYE GUEST] ETAPN LLE TOV Oy PO.

H yeopyio dpmg dArhote, e1dikd and 1o téhog tov 2°° maykoopiov torépov kat petd. H
avénon tov Protikod emmédov TOL TANOBLOUOD O0ONYNCAV GTNV EVIATIKOMOINGT TG
yvewpyiog, pe amotélecpo v ekunydvion e H mapoayoynq tpoeipwv kot wvov
avénonke pe Tpopepog pLOROVG AOYM TOV VE®V TEYVOAOYIDV, TNE UNYXOVOTOINoNG, TNG
avénUéEVNg YPNOoNG TOV YNUIKOV 0LCIOV, TNG EE0ikevong Kol TV KuPepvnTik®V
TOMTIKOV 7oL evOappuvav v peylotonoinon g mopoyowyns. (OrokAnpouévn

Awyeipion Aypotik®dv Zvotnudtov, http://8)

Av Kol avtég ot aAlayéc giyav TOAAG Oetikd amoteAéopoto Kot peimoov TOAAOVC
KvoOvVoug peimong g mopaymyns otn yempyio, &iyov OHmMC Kot omoteAéouaTo
emPapovvtikd yia o mepPdriov. H epapuoyr cvotnudtov couPatikig yewpyiog, 0mov
o1l emeuPaoelg TPOyUOTOTOl0UVTOL YOPIG Koo amoADTOC HEAETN, KOOMOC Kol UE TOV
napaywyd mov kaAlepyel Evav aypd peyding éxtaong kot tov yepiletan gvioia va
epapuolel opodpopen Olayeipton 610 aypoteRdyo, xwpig va Aapupdver veoyn v
HopeoAoYio KOl TIS 10101TEPOTNTEG TOV TOPOLCLdlel To kdBe Tunua tov aypov. [a
napadetypa epopuolel oe 6Ao tov aypd v idwa Aimavon map’ 6Ao mov 1 yovipdtnta
oV £daPoVg dev glval 1dlo oe OAO TOL TUAWOTO TOV AypOV UE OMOTEAEGO, OPIGUEVOL
TULOTO VO, DVTEPATOIVOVTOL KO VO GTTATOAOVVTOL TOPOL, EVA GAAA VO vITOATaivOVTOL
Kot vo pewwvetal n mapoywyn. Exiong elyov og anotélespa v adénon tov K6GToug

ToPAY®YNG KOOMG KAl TNV KATAPPEVOT TNG OKOVOUIKNG KOl KOW®MVIKNG KOTAGTOONG
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TOV OYPOTIKOV KOWOTHTMOV OTMG KOl G€ TMOAD WHEYOAO TMOGOGTO TNV UEIOON TOV

OYPOTIKAOV OIKOYEVELDV.

EmnpocOeta, péylome onuoaciog emintoon tov pn evOSOEYHEVOV KOAMEPYNTIKOV
TEYVIKOV Kot Tov un opboroywopod, eivor mn emPapvvon tov mepBAAloviog e
oNUOVTIK pOTAVON TOV VIoYeElmV VOATOV AdYy®, TNG LIEPPOAIKNG KOl GOKOTNG
Mmavong Tov KoAMEPYOVUEVOV EKTACE®MY KOOMDC miong, Kol 1] CNUAVTIKY EAATTOON

NG OPYOVIKNG 0VGIAG TOV E0GPOVG.

Xmv mpoondbeia Tov 0 avBpwmog va fondnocetl to mePPAALOV Ko va avoTpEYEL TIG
ovpPoatikég peBdooVE TOV £WG TAOPA YPNOCILOTOIOVCE, AVERTVEE VEEG TEYVOAOYIEG OTN
veopyio. Mia pé@odog mapaywyns mov epapudleton pe peydin emtvyio oty Evpaonn
Kol UTOPEL VO OPIOTEL O 0L YEMPYIKT TPOGEYYIoN UE OKOTO VO PEATIOTOTOM|GEL TN
YEOPYIKN TOPAY®OYN HEGHO NG YPNONG TOV  OVLGLICTIKAOV TANPOPOPLDY  TNG
KOAMEPYEWG, TNG TPONYUEVIG TEXVOAOYIOG KOU TOV TPOUKTIKMOV Olaxeipong eivon m

péboodog g “T'ewpyioc AxpiPeiag”.

1.1.1 Iotopwka Xrovyeio

210 mopeABov, to HIKpO HEYEDOC TV aypOTEUAYI®V KOl O TEPLOPICUOS TOVS Omd
QLGIKA OPloL EMETPENAV GTOVG YEMPYOVS VO, TOAPVOLV LIOYN TOVG TN YWOPIKY Kot
YPOVIKN TOPUALOKTIKOTNTO, LETAPAAAOVTOG EUTEIPIKA TN OlayEipton Tovg amd onueio
o€ onueio Ko amd emoyn o€ emoyn. 201000, pe T peyébuvon Tov aypotepayioy, TNV
EVTOTIKT] TOPAYOYN KOl TNV EKUNYAVICT TO TeEAevTaio Hicd tov 200V oudva, dgv NTav
duvatd va ANeBel vwoOYN N EVTOG TOL AYPOTELOYIOV TOAPUAAUKTIKOTNTO, YWPIG TNV

avémtuén g texvoroyiag Tov ['ewypapikdv Zvomudtov [TAnpoeopiov (I'TIX).

Ot TPpOTEG OVOPOPES CYETIKA LLE TNV AVAYKN Yo Stoyelpion TG TOPOALAKTIKOTITOGC
OTO OyPOTEUYLO Eytvay oM amd v apyn Tov 2000 aidva amd Toug Eden & Maskell
(1928) xar Linsley & Bauer (1929) ,(Handbook of precision agriculture: principles
and applications, http://1), evéd katd ) dexaetio Tov 1980, ot Johnson et al. (1983),

(Johnson - University of Pennsylvania, http://2) mpoy®pncav oty meptypagn Hog
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avtopatng punyoving Fewpylag Axpifeioc. H mpdtn mpaypatiky epoappoyn, Opmg,
NTOV M KATOOKELY] GLOTAUOTOC WENG Kol SvOoUNIg MTOCUATOV G Kivnom, oL
Kataokevaotnke amd v etoupeia Soil Teq otig H.IT.A. (Fairchild, 1988, h://5) kot to
0To{0 YPNOYOTOOVGE TANPOPOPIn ATd AEPOPMTOYPAPID, KO EOUPIKES AVOADGELS LE
Baon TALYHO GUVTETAYUEV®V, YI0L VO TAPAYEL VO YAPTN €PAPLOYNG Amacudtov. O
EVTOMIGUOG NG Oéomng péoa 610 aypotepdylo yivoviov pe otatikd vroloyiopd. (Néa

oTPATNYIKN aypoTIKNG avantuéng, http://12)

To 1992 otigc H.ILA., enetpdnn 1 Aettovpyio WOIOTIKOV CUOTNUATOV OOGTNUIKTG
Tniemokonnong, evo to 1993 mpaypatomomOnke ot Mivecodta | TpmdTn Sebvg
ovvavinon pe 0épo ™ Teowpyia AxpiPeiog (First Workshop on Soil-specific Crop
Management). To 1994, erniong otig H.IL.A., enetpdmn 1 erebBepn ypnon amd tovg
TOMTEG OOPLPOPIKMV OEOOUEVAOV HE YOPIKN OVAALGN €VOG HETPOV, EVO M TPOTN
eVpOTOiK, ocvvdvinon vy m lewpyio AxpiPeioag mpaypoatomombnke ot M.

Bpetavia, to 1997.

1.2 E@appoyéc-X1oyor g I'ewpyloc Axpifeiog

‘Evav opioud mov Ba propovcape va ddcovpe yo ) ewpylo Axpipeiag sivor 0Tt
o¢ 'empyio AxpiPeiog ovopdleton po LEBOOOG YEMPYIKNG TPAKTIKNG, ULl GTPUTNYIKT
oweipiong  mov  ypnoWomolel  TEYVOAOYieG OV  WOPEYOLV  TANPOPOPIES
TPOGOIOPICUEVEC OC TPOC TO YMPO 1M Kot TO YPOVO Y vo OlyEPIOTEL TO
aypoktuata. Ot TAnpogopieg SnAadn aTEC PEPOLY dedOUEVE OO TOANATAES TTNYEG,
OV APOPOVV TG ATOPACELS OV £ival GUVOEDEUEVES, UE TV TAPOYWYT KOl ATMOTEPO
GTOYO £YOVV, VO, LEYIGTOTOWGOVV TNV OIKOVOUIKT] atdO0GT TNG YEMPYIKNG TOPUYMYNG
KaOdg emiong, Tavtdypova Vo ELNYIGTOTOWCOVVY TIG TEPIPAALOVTIKEG EMMTAOCELS A

T1G €16p0EG oV amontel 1) kbbe koAAEpyelo (ZvAraiog, 2000).

Me mo amkd Aoy , Bo pmopovoape vo movpe tog [ewpyia AxpiPeiag eivor éva
GLGTNLO YEWPYIKNG dtoyelptons mov AapPavel VITOYT TOL TNV TOPUAAAKTIKOTNTO EVOG

aypoy  TPOKEWEVOL Vo YiveEl  €QOPUOYN  aypoyNUKdV  (AMmdouato Kot
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(QVTOTPOCTOTEVTIKA TPOTOVTA) KOl GAL®V EIGPODOV (0TS APdELGN, TOGOHTNTO GTOPOV,

KaTEPYAoio £3APOVC) LE AVTIKEIUEVIKO Kot PIMKO TTpog TO TEPPAALOV TPOTO.

H Teopyio Axpifeiag ypnoponotel T cvAloy™, avaAvon Kot dtayeiplon HeEYaing
TOWKIMOG  OYPOVOUIK®Y  TANPOPOPIOY HE OKOTO va  domictmbodv Kot va
AVTETOMTICO0VV 01 TPUAYUATIKEG OVAYKES KAOE TULOTOG TOV aypov Kot Oyl Le Pdon
p eviaio Tpoceyyon (LEGOG OPOC) TV OVOYKOV OAOL TOL aypov, OT®G Yyivetal
onuepa otnv cvupartikn yewpyio. ‘Etol, amd v avipetdnion evog aypod cav eviaio
povéoda TepvAE GTOV SY®PIGHO TOV o€ (MVEG dLoyelpong, oTNV d10POPOTOIUEVT

EQUPUOYTN ELGPOAYV, GALE KOL GTNV XOPTOYPAPNON TNG TAPUYDYNS.

Ddotoypapia 1. lewpyikds edkvotipag mov ypnoyonoteital otnv ewpyio Akpipeios.
IInyn: Agricultural Research Service, USDA

Kvprog otoy0g ¢ N'empyiag AxpiPeiog ivor va evtomicel {OVEG EVTOG TOV OypOV LE
01oiteEPO KOG YOPUKTNPIOTIKA OOV HITOPEL Vo EQOPUOCTEL TapOUOoLo dlayEipion.
Avtéc o1 {wveg ovopdlovion Coveg owyeiptong. O eVIOMIGUOC TOV TEPLOPICTIKMV
napaydvtov g mopaywyng oe kabe {ovn kot n dwwpbwon tovg avaykdlel Tov
Tapay@yd va epaprolel e16poEc avaroya e TIS Wlaitepeg amantoels TG kibe Cdvng

(Kitchen et. al., 2005).

Oa pmopovoape va avaeépovpe g To. 00éAn g lewpyiog AxpiPeiog ortig
oLYYPOVES KOAMEPYEIEG €lval: 0) OWKOVOUIKE, EMEWN Ol €IGPOES epapudlovtarl ota
onueio Kol 6T TOGOTNTEG MOV AMOUTOVVTOL UE AMOTEAECUO UEION TOV KOGTOVG
TOPAYOYNG, B) TOWTIKE, EMEON £XOVUE TNV KAADTEPT Kot TOAAEG POPEG TV PEATIOT

TOWTNTAL TNG TOPAYOYNG OGS, AOY® TNG Oyeiplong TV €16POMOV 7OV Yyivovtol
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OTOYELOLEVO EKEL TTOL YPELALETAL, Y) TOGOTIKA, EMEWN UE TN CTOXEVOT TOV EICPODV
EMTVYYAVETAL VYNAN Topay®yn kot 0) TEPPOAAOVIIKE, HOG Kol O Topay®ydg
eapuolel m dayeipton Tov aypov pe PIAKO Tpog To mepPariov tpomo (http://57).
"Eto1 0o Aéyape mog n Feopyio AxpiPeiog ivatl éva moAdtipo epyodreio mov Bonda tov
nopay®wyd oty PeAtioon NG OWKOVOUIKNG Omdd0oNG NG YEWPYIKNG TOL
eKHETdAAEVONG, otV AOENON NG AVIOYOVIGTIKOTNTOS TOV YEOPYIKOV TPOidVI®V

OALG KOt 6TV TPOGTAGi TOV TEPPAALOVTOC.

2T1¢ pépeEC HOG O aypoTIKOG TANOLGUOGC €xel TNV TUYN APV OTNV EMGTHUN TNG
YEOTOVIONG OAAQ KOl TNG EPELVNTIKNG dPACTNPIOTNTOS TOL JEEAYETAL, VO OTOAAUPEVEL
éva. gupld QAcpo yvooewv Tov Bo TOL OTOPEPEL TNV TOPOY®YT] VYNAOTEP®V
TOGOTNTMOV OYPOTIKAOV TPOIOVTOV HE OYETIKA YapUNAO KO0TOC. O1 e€mTEPIKEG EMPPOES
OMMOC TO TAYKOGUO €UMOPlo, o1 TePPOAAOVTIKEG avnovyieg kabBmdg Kot ot
KOTOVOAOTIKEG TPOTIUNCELS TECOLY TN YE®PYIKN Propnyovio LE OMOTEAEGUA VO
aoyoAnOel ektevETTEPQ LE TN YEOPYIKN £PEVVO KOt VO avaCTAOEL £TGL VEEC TPAKTIKES

mov Ba ddsovV Ta amapaitnTa KivinTpa Yoo TV vwoBET OGN TOLC.

Ymhpyovv mAEOV TEYVIKEG YLOL VO TPAYLOTOTOOVVTIOL OKPPElS HETPNOES Kol vV
VILAPYEL GLVEYNG EVNUEPMOT YO, TNV KOTACTOOT TOL KOAAMEPYN OOV &ddpovs. H
YVAOON OQLTOV TOV TEXVIKMOV, TOL £ivol GNUOVTIKY Yo TNV VTOCTHPEN TOV VE®V
CLOTNUATOV OlaEIPIONG, KAOMG Kol 1 LEAETN TOV GYEGEMV HETOED TV KOAMEPYELDV,
TOL KOPOV, TOV TAPUGITOV Kot TG PloAoyiag tov eddpove Ba mpémetl va yivetol e
TPAyHatiKd ypovo. Evtuymg, ot popeig drayeipiong g yewpyiog Exovy eKUeTAAAEVTEL
OMeC TIG VEEC TeYVOAOYiEC LE OmOTEAES O VO EXOVE o EEEYOVCOC oNUOCTOG AALAYT
o1 Oloyelplon TG YEWPYIKNG TAPAYMYNG KOl KAT EMEKTACT OTN AYN OTOoPAcEDV

TOL OPOPOVV QTN V.

H mapadociaxn yeopyio dwyepiletar ™ yn o¢ éva peyddo aypotepdylo Kot M
EPAPLOYN TOV OPOPOV YEPICUOV TpaypoTonoteitoar pe T Ponbewa peydiov
UNYovVNUATOV 6 OAOKANPN TNV empdveln. Tov Yopoaelov. Eureipikd, o mopoymydg
yvopilet 60Tt dgv maipvel v 1010 TOpAy®Y amd OAN TNV £KTACY TOVL, OUMS M
EPAPLOYN TOV EIGPOMV TOV Yiveton Pacilopevn o€ HEGOVG OPOVG GE OAOKANPO TO

YOPAPL TOV. B0 TPEMEL GUVETDS 0 GVYYPOVOG KOAAIEPYNTNG VO EAEYYEL TNV ATOSOCT)
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™G KOAMEPYEEG TOV Kol 68 OAQ TO EXUEPOVE TUNUATO TOV OYPOTEUOYIOV TOV TTOV
avtd umopel va glvar meEPIGGOTEPO N AlYOTEPO OMOOOTIKA 0amd Kdmolo GAAa. H
ATOTEAEGLOTIKY Olayeiplon Tov kdbe aypotepayiov oe onueio pKpdTEPNG KAILAKOGC
umopel vo emrevytel ONUEPO HE TNV EPAPUOYN VEOV TEXVOAOYIOV Kou Pdorm twv
TANPOPOPIOV oV Ba maipvel 0 TapaywyOs, o€ cuVOLOCUO PEPaL [E TIG TPOKTIKESG

KOAMEPYELNG TV TPONYOVUEVAV YPOVOV (I0TOPIKE GTOLYEID).

Mmnopovpe va modpe Aowmdv, mwg 1M lewpyia AxpPeiag eivar éva oyédo
OLOYEPIOTIKOV  EQOUPUOYDV  YPNOUOTOUDVTIONG TS TEYVOAOYIEG TOL  TOPEXOVV
TANpoPopieg amd 014popeg TNYEC TOL pag divouy Eva TANB0C dedopEVEOV TOV TPEMEL
va. Aapupdvoope vaoyn HOG YL TN GOOT ANym amopace®mv, OcoV aeopd TN
dwyeipion tov aypotepoyiov. H ovykévipoon tov dedouévov o€ KOTAAANAN
KMUoko Kor ouyvotnto, 1 epunveiac Kot aviAlvon oavtdv Tov OedOUEVOV Kol 1M
EQOPUOYTN TNG SLYEPLOTIKNG AVOTG 0 KATAAANAT KAMpOKO Kot 6€ KATAAANAO ¥pOVO

etvar xaipla onpeia 6mov Pacileton n F'ewpyio AxpiPeioc.

Q¢ anotéleopa g epappoyns e 'ewpylog AxpiPeiog stvon £vog Kavotdpog Tpdmog
oL Olayelpiletal TG AmMOPACELS TV EVEPYEIDV TOV TPEMEL VO, KAVOLUE GTO YWPAPL
Aopavovtag vwoyn TN YOPIKN KOl YPOVIKN TOPOAALOKTIKOTNTO OGTO GLOTNHLOTO
napayoyns. H dwyeipion avtig akpipog e petafintomrag sivon 1 Kapdd g
lewpylag Axpifeioag OmOL HE TNV EPOPUOYN TGV GOYXPOVOV  TEXVOAOYIDV
TANPOPOPIKNG KOl TNAETIKOWOVIOV 0omoTeEAEl TV Pooik g Opopd amd ™

ovpPatikn dayeipon.

Awxpivoope  Tpelg  HOPPEG TAPOAAOKTIKOTNTOG, HE TPAOTN TN YOPIKH
TOPOAAOKTIKOTNTO 1 UETOPOAT] TOV  YOPOKTNPIOTIKOV KOl  WIOTHTOV  TOV
KOAMEPYEIDV KOl TOL €04.QOVG, e TNV oAhayn Béong pnésa oto aypotepdylo. Agbtepn
etvar m xpovikn TOPOAAOKTIKOTNTA TOV UTOPOVUE VO TNV KOTOVONGOLUE MG TN
LETAPOAN TOV YOPUKTNPIGTIKOV KOl WO0TNTOV TOV KOAMEPYEUDY GE GYECN LE TOV
xpovo. Tpitn kot tedevtoia eivor 1 wPoPAENTIKY] TopaAlaKTIKOTTO OOV €lvar 1
peTaBOoAn 6TO YMPO, TS SPOPAS HETAED TPOPAETOUEVOV KOl TPOYUATIKOV TUYLDV

amodocemV (ZvAlaiog, 2000).
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H Tewpyio AxkpiPeiog €xet t€ooepa otoryeio: ™ GVAAOYN dedOUEVOV G KATAAANAN
KAMpaKo, Ty epunveia Kot TV avAALGT OVTOV TOV OEO0UEVMV, KOL TNV EQUPLOYN
HL0G SLXEIPIOTIKNG TOMTIKNG G€ KATOAANAT KAILOKO KOl KOTAAANAN XPOVIKY| GTIYUY].

Emiong o ka0e mapdyovtag £xetl T Sk Tov KAMpoka petafAntdtnrog.

Ye po meployn M Owyelplon TV EVIOM®OV Kol 1) KOpkn wPpOPAeyn Yoo TG
JLYEIPIOTIKEG OMOPAGEIS TV KOAMEPYELDV EIVOL TOPASEIYUATO TOV LETOPANTOV TOV
pvOuilovtar oe por KAlpoKo PEYOADTEPT OO TO UEUOVOUEVO OYPOTEUA(O KOl M
140001 TOV TOPOGITOV HITOPOVY VO TOIKIAOLV CMUOVTIKE G EMIMESD MKPOTEPNG
KAMpoKag péso 6To oypoTeEUdylo Kot mépa amd v mepiodo avamtvéng. ([ewpyio

AxpiBeiag, http://16)

AlLol Tapdyovieg etvarl £60poA0YIKOT, GTOVG 0Oi0VE cvuTEPIAAUPAvOVTAL | VN, M
doun, M opyavikn ovoia, 1 voatoikavotnTa, To OpemTikd otoyeia, M Ikavotnta
Avtarhayng Katioviov (CEC), n okAnpdtnta, n nAekTpikn oyoypdtta, to Babog
TOV EMPOVEIKOD €3AQOVE, K.4.. EmumpodcOeta, otovg Proloyikovc moapdyovteg
ovumeptlappdvovtor ot pkpofrokol mAnBvopoi tov €ddpovg, ot mAnBvouol TV
Gilaviov, ot mAnBuopol twv eviopmv, ol acBéveleg,  avamTLEN TG KOAMEPYELNG Ko
N amddoon ¢ cvykoulopevng kaAlépyeoc. H mo ouving Proioyikn mapauetpog
OV TAPOAAACOEL €ivar 11 amdd0oN NG KOAAMEPYEWS, 1| dpopd TG omoiag omd
onueio o onueio givon ToALEG opéc evivmwotaky. (Potiov kot ITikpdag,, 2003 To

dopveopkd cvotnua GPS)

1.3 Teyvohoyiec I'ewpylag Axprpeiog

H Tewpyla AxpiPeiog ypnoylomotel d1dpopeg texvoroyieg HUe EQAPUOYT| OE OPKETEG
Swyepotikég  mpaktikés. KdBe topféag mov  mapéyxst  mAnpogopie  Odmwg
LKPONAEKTPOVIKTY, OoONTNPES, VITOAOYIOTEG, TNAEmIKOWV®Vieg elvarl pio eEeMKTIKN

dwdkacio cuveyovg Pedtinong.

H épevva ko n €€€MEN TOAADV TEYVOAOYIDV TIOV Ypnotpomolovvtol ot [ewpyla

AxpBeiog avanthymroy £E® amd T Ye®PYIKN KOWOTNTA. XTOV TPOTYOVUEVO 0DV,

13

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 02:41:20 EEST - 3.145.62.240



e€eMEelc OTMG M POV E0MTEPIKNG KAOGEWS, 1| NAEKTPIKY dVvVauT, TO THAEP®VO,
KOl Ol PETEMPOAOYIKOTL dopvedpot avamticcovtal € oamd TN yewpylo Kot EGOovv
ewoaybel otov topéa tng yewpyiag. Ot texvoloyieg T'ewpylog Axpifeiag dmwg to
TayKOGo cvotnuo gvtomopov (GPS), ta yeoypapikd cvotiuate mAnpo@opidv

(GIS), ko n AemokdTIoN £Y0VV TOV TVPNVA OVATTVENG TOVG £E® amd TN Yewpyioa.

Ot owoOnmpeg KaAMEPYEIDV  KOL  €3AQOVE TOL  AELTOLPYOLV OTO  OYPOTIKY
HUNYOVILLATO, Ol AITOGLOTOOIVOLELS KO TO GUGTILLOTO YOPTOYPAPT|ONG TOPUYDYNG
elvar teyvoroyieg mov €yovv avamtuybel 610 TAic10 TOL TOUEN TNG YEWPYING amd TV
Bounyovia. H Teopyla AxpiBeiog mepiloppdver v OAOKANP®ON OVTOV T®OV

TEYVOAOYLOV TANPOPOPLDY LE TNV AYPOVOUIKT YVAOT).

‘Etor Aowmov yo v epoppoyn tov cvotnuatov [eopylag AxpiPeiag &xovue
TEYVOAOYIEG LE O) GULGTNUATO KOTAYPOUPNG TNG HETAPANTOTNTOC ONAGON CLOKEVEG
GVALOYNG OEOOUEVOV GTOV aypO OTMG €lval 01 aloHONTPES KATAYPAPNS TNS VYPOUCING
KOl TNG MAEKTPIKNG Oy®YILOTNTOS, TOL €0G(POVG, Ol EPYOCTNPIOKES OVOADGELS TOL
€00(QOVE, TO GVOTNUA TPOCOPIGHOV BEong evog onueiov (GPS),  tiemiokdnnon
Kol Ol aepoQmTOYpopiec. B) ovotiuato mov oyelpilovior kot a&lOTO00V TIG
TOPUTAVE® TANPOPOPIEC OV GCLYKEVIPMOVOVTOL OTMC TO YEOYPOPIKE GCLGTHUOTO
minpogopidv (GIS) mov mapéyovv AOYICUIKO OMUIOLPYDVTAG TOVS OVTIGTOLYOVG
YOPTEC KOl Y) GULOTAUOTO HETOPOUALOUEVNC EQOPUOYNG, ONANOYT HUNYOVILOTO Kot
OpyoVaL YioL TV EQUPUOYT TOV OUPOPOTONUEVAOV EIGPODYV OTMG ATUGLLOTOSIOVOLETLG
HE 1KOVOTNTO EMAEKTIKNG EPOPUOYNG TOV AUTACUOTOS, OULGTHUATO UETAUPANTNG

Gpdevong , puToTPooTATELTIKA TPoidvTa. K.a. (http://57).

210V TPOGOIOPICUO TV 1B10THT®V TOL €0GPOVS UmopovV va ypnoLonombodv M
TNAETOKOTION (Y100 TV TOTOYPAPia, TO XPOLUA, TNV OPYUVIKY] OVGia, TV vypacia, TNV
aAaToTNTa, To 0&Eld1a GLONPOL, K.4.), 01 eONTAPES (V1o TNV NAEKTPIKY] Oy®YILOTNTA,
™V vypaocio, ™ okAnpdmTo, K.6.) KOl Ol YOPIKE TPOGOOPIGUEVESG EOOPOAOYIKES

avaADGELS (Y100 OAES TIG EPYUCTNPLOKA LETPNOULEG 1O1OTNTEC).
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1.3.2 T'eoypogkd Xvetipato IIAnpoeoprodv (Geographical

Information Systems, G.1.S)

Ta Tewypapwd Zvomuata [IAnpogopudv, civor amapaimra yo v eopyio
AxpPeiag. Ta Tewypapwd Zvotyuata IIAnpogopuwv dev  Bewpovdvion £Eva
pepovouévo epyadeio. Ilpdxerton yuo éva opyovopévo GOVOAO  GLGTNUATOV
Baciopéva e LTOAOYIGTY] Kot AOYICUIKO KOOMDC KOl GE YEWYPOUPIKA OEOOUEVA KO
mpocomiko. Eivar ynoelakd cvotiuata oxedtacpuéva vo vrootnpilovy v Aqym, v
amofnKevon, v evnuépwon, v eneepyacio, v dayeipion, v avdivon Kabng

KoL TNV TopovciooT Tov yopikov dsdopévav (http://56).

Ocwpeiton Eva epyareio E&umvov xdptn , T0 OTOI0 EMTPENEL GTOVG YPNOTEG TOL VO
OTOTLIIMCOVY U0 TEPIANYT TOV TPAYUATIKOD KOGLOV ,Vo ONUOVPYNGOVY EPWTNOELS
YOPIKOV N TEPLYPOAPIKOV YOPOUKTNPO , VO, AVOADGOLV TO YWPIKE dE0UEVA KOl VO, TO
TPOGOPUOCOVY KOl VO TOL OITOOMOOVV GE OVOAOYIKA HECH OTMG EKTLTMGELS YOPTDV
Kol OypOUUATOV 1| O YMOWKA HEcH OTMG opyeio YwpiKav oedouévov. Ot
ano@doel  AauPdvovior  petd  omd  ekTiunomn  JweOp®V  dESOUEVOV IOV

yopaktnpiloviol ¢ TANPoPopies Kt EIvol CUVIEIEUEVEG LE TOV XDPO.

H évvola g mAnpoopiog dev mPEMEL VoL GLYYEETAL LE TNV £VVOL0L TOV GTOTYEIOV 1) T®V
dedopévov. Ta otoyeion etvarl To KOPLWL GLOTOTIKA OO TO OOl OVTAOVVIOL T
amotelobvtor mAnpopopies. H avtiotoiyion yodpov kot mAnpoeopidv odnyel otnv
gvwoll NG YeOYPUQKNG mAnpogopias. To dedopévo OVTE OTOTLITOVOVTOL OF
YE@YPOUPIKO 1 XOPTOYPOUPIKO 1 KOPTEGLOVO GUGTIUO GUVIETAYUEVAOV KOl OVTIGTOL(O
ovopalovTol YEOYPUPIKA 1 YOPTOYPOUPIKE 1 Y®PKA Kot pmopel va cvoyetilovtol pe

Lo GEPA amd TEPLYPOPIKE ded0UEVA TOL OTTOla TO YapaKTNPILOVY HOVADIKAL.

H ypnowdmra 6A0v avtdv TV GLCTNUITOV EYKElTal, o) otV Jluyeipion tov
TANPOPOPLDOV TOV YEMYPOUPIKOD YDPOV GLUVOEIEUEVA UE YEMUETPIKA dedOUEVO ONANON
ocvvtetaypéves, B) oe minpogoprokd (Bepatikd) oedopéva, y) OV TOPOYOYN

AmOTEAEGUATOV VIO HOpPN YapTdV Tov ovoudlovior Bspotikol yapteg kabmg Ko

15

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 02:41:20 EEST - 3.145.62.240



oTNV avafeE®PNCT OVTOV TOV YOPTMV, d) GTNV EPAUPLOYN TANPOPOPIDOV ad TOAAOVGS
YPNOTES, €) GTNV KAADTEPT TOLOTNTA, TNV UEYAAN TOPAYOYIKOTNTO AOY® TKOVOTNTOG
TPOPAEYNS TNG TOPAY®YNS, YOUNAOTEPO KOGTOC AOY® TNG OMOTEAEGUOATIKOTEPTG

YPNONG TOV EI6podV (Mmdcpata, dpdevon).

H dwgpopomoinon tov ye®ypaOIKOV GUGTNUATOV TANPOPOPI®OV ond To VTOAOUTO
CLGTHNOTA, €VOL OTL UTOPOVV VO, SNUIOVPYNCOLVV ETITEID TANPOPOPIDOV T, OTOi0
EMKOAOTTTOVY TNV 0100 Yewypapiky] Béon oyetikég pe to avaylveo g Img, ta
otoyEio Kol To YopoKINPIoTIKA ov v amaptilovv. Tlapadsiypotog yoptv, o
weployn Umopel va €xel dApopo EMIMEdN TANPOPOPIDOYV OTTWS LYOUETPO, KAIGELG,
mYES, YEWTPNOoELS, pnéon Bepurokpocio Kot vypacio, €TMolo T0cOHTNTA PPOYOTTMOONG,
KTNVOTPOPIKEG KOl OYPOTIKEG TepPloyég Koar moAAG  dAAa.(National Research
Council,1977).

Ta T'ewypagpd Zvompata [IAnpo@opidv Exovy dUmS Kol £vo LEYAAO LELOVEKTLLOL.
Eivar n dvokorio ekpdOnone kot epappoyns tov AoyIopkoh omd ToVg YPNOTES LE
OTOTELECUO 1] EPUNVEIN TOV YOPIKOV oTolXElV va appiofnreitat. Oroéva dpme Kot
TEPLOOOTEPEC  €pevveg  yivovtor Yo egvkoAdtepa  G.1.S  ovotiuota mov  va
TPOYUOTOTOLEITOL 1) €POPHOYT]  OVTOV om0  OAOKANPN TNV YE®PYIKN

kowdtnrta.(Longley et.all, 2005).

1.3.2 MMaykéoma Xvetipate Kabopispov Ofong (Global Positioning
Systems, - G.P.S)

Oepélog AMBoc oty I'ewpyio AkpiPeiog eivan to IMaykdopo Zvotuo Eviomiopov
®éong ( Global Positioning System ) yvootd g G.P.S. Eivar éva dopupopiko
oLGTNUO EVIOTIGHOV BEoMG, TadTNTAG KOt S1avounG XpOVou.

‘Eva diktvo and 24 €wg 36 dopudpovg péoNS yNvng Tpoxlds petadidovv akpipn

OGN LOTO MKPOKVUATOV.
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Ddotoypaeia 2. ITA00g dopveopwv
IInyn: ESA

O Baockdg Tpooplopdg ToOL GLGTNUATOS AVTOV, and To 1978 ondte Eyve 1 extdEevon
TOL TPMOTOL OOPLPOPOL, €lvor 0 €Aeyyoc NG Kivmong mhoimv, oynuUAteV Kot
OEPOTAAV®V GE TAYKOGHIOL KAMUOKO OTOL 1 HEYAAN TOL OEOTIOTION KO 1) EVKOAN
npocfaocn and omolovonmote Kabiotovv to G.P.S ypfioiwo oe moAAEG epaployEC.

(Ymowxn F'ewpyio AxpiPeiog, http://15)

[Tapodtt 10 YpnoomooHy YAddeg AvOpmmol avd Tov KOGUO, TO GUGTNUO OPYIKE
OYEOLIOTNKE, OVOTTOYONKE Kol TEMKA YPNOWOTOMONKE Oomd TO OUEPIKOVIKO
Ynovpyeio Apdvng. Emionun ovopocio tov eivor NAVSTAR-GPS ( Navigation
Signal Timing and Ranging Global Positioning System ). Tov oynuaticpod
dopveopwv G.P.S dyepiletar, amd tic Hvouévee Ioreiec, n Air Force Space 50™
[Ttépuyoac. [apopoln cueTiHoTO SOPLPOPIKNG TAONYNONG TEPIAAUPAVOLV TO POGIKO
Glonass, 10 enepydpevo evponaikd cvotnuo Thonynong Galileo, énmov dwbéter éva
aveapmto cvonUe eviomcuov Béong Pdoel Tov omoiov To gvpwmaikd £0vn Oa
UTTOPOVV VO EMKAAECTOVV OKOUN KOl GE TEPLOOOVG TOAEUOV 1] TOAMTIKNG OL0POVIOG,
dedopévou 6t 1 Pooia 1 HILA prnopodv vo anevepyomomcovyv 1o cOGTNUO HEGH
KPUTTOYPAPNONG, TO TPOoTEWOUEVO cvotnua mhonynong Compass tng Kivag kot to

Irnss ¢ Ivdiac. ( Bongiovanni, and Lowenbergdeboer, 2004)
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To G.P.S mopoympel €0kd KOIKOTOMUEVO ONUOTO TO ONOL0L UTOPOLV Vo
eneepyactobv oe évav dektny G.P.S, divoviag tnv dvvotdtnta otov SEKTN va
vroAoyicel Béom, ToyvTNTO Kou xpovo. T tov vmoAoywopd g Béomg otov
TPIOOIAGTATO YMPO Kol TNV petatdmion tov ypodvov (offset) oe éva ypovouerpo tov
OEKTN), YPNOIULOTOOVVTOL GHUATO Ot TEGTEPELS dopLvPOpovs G.P.S.

To G.P.S amoteleiton amd tpion TUNHOTA O) TO dOPLEOPIKO TUNUA, ) TO TUAUO
eAEYYOV, Y) TO TUNUA XPNONGS. AVOALTIKOTEPQ, TO SOPLPOPIKO TUNHA, ATOTEAEITOL OO
24 dopvpdpovg (21 oe kavoviky Asrtovpyia ko 3 £pedpkovc, aAld ce Aertovpyia)
oL Katavépovior o €61 Tpoylakd emineda kiiong 55 popov oe Hyog 20.200 Km
Thvo amd TV emeaveln e yns. To tunua eAéyyov, amoteAeital and £va cOGTNHA
otafumV TopaKoAoVONoNg Tov KatavELOVTOL GE OAOV TOV KOGHO. Amoteleitol oo,
a) G.P.S kevtpwdc otabudc (Master Control) mov Bpicketar oto Schriever Air Force
Base oto KoAopdvto tg Auepikng, B) G.P.S otobBuoi mopakorobnong (Control
Monitor), ot otafuoi avtoi mapoakoroHOnong petpov ta orjuata ta omoia Ppickovtat
EVOOUOTOUEVO HECH GE TPOYKA HOVTEAN Yy KAOe dopvedpo. Ta poviéha avtd
vroroyifouv pe axpifelan To dedopéva TG TPOYLAS KOl KAVOLV O10pODGES GTO
®POAOYI0 TOL KABE OOPLPOPOV, POPTMVOLY TO OEOOUEVO OVTA KOU GTEAVOLV
vrooHvora tovg otovg G.P.S dékteg uéow padiokvpdrov. (Dudka, M., Langton, S.,
Shuler, R., Kurle, J. and Grau, C.R., 1998).

Kd&be dopvpdpog exkméumel nAextpopayvntikd onuoto otn ovyvotnro L1=1575.42
MHz (uxoc¢ xopatog mepimov 19 cm) kot ot cvyvotnra L2=1227.60 MHz (unkog
Kouatog mepinov 24 cm). H ovyvotra L1 @épet tov kmdikd C/A (Course Acquisition
Code) kou  ovyvotnto L2 @éper tov axpipn kmdwkd P (Precise Code) o omoiog
ypnoonoteiton yioo v 010pbwon ¢ Kabvotépnong TV oNUATOV Kotd TNV
LETAO0GT TOVG HEGO 6TV 10vOsEopa. YTapyel kol o kowdkoég D (Data Code) mov
TEPLEYEL TO AMOPOLTNTO GTOYXEID Y10 TNV YVOCN NG TPOYWIS TOV d0pLPOp®V KAOE

YPOVIKN oTIyun).

Téhog, To T YproNnG, amotedeitan amd Tovg 6ékteg G.P.S. Ot dékteg pumopodv va
napaKoAovBodv OAOVG TOVG 0paTOVG KABE GTIYUR 00pLPOPOVS Kot v VToAoYilovv
étol Béom kon tayvNTO pE peydAn axpifeta. Ymhpyovv 6éktec mov Aapfdvovy povo
mv ovyvotnta L1 kot tov C/A k®ddika ko déktec mov Aopfdvovv kat Tic 600

ovyvotteg L1 xon L2 ko tovg 600 kddwkeg C/A kot P. Me v tavtdypovn pétpnon
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TEGGAPOV  YEVOOOTOGTACEWY TPOG TECCEPEL SOPLPOPOVS UTOPOVUE Yol KaOE
dgdopévn oTiyun va vtoAoyicovpe T 0€0m TOV SEKTN G TPOG TO GVGTNIO AVAPOPAS
tov G.P.S, mov eivar 10 yewkevipikd yewotabepd cvommuo avapopas WGS 84.
(Tniemoxomion, Tewypagwd Zvomuota [MAnpopopwwv, Ewoaywyq omv
Tniemokodmion kot oto [ewypapikd cvotiuate mAnpoeopidv, http://10,11)

lsoypapikd pnkog kot mAGTog cuviOOS OvVAEEPOVIOL GTO YEMOUITIKO GUCTNUO
AVaPOPAS Kl 0VTOG 0 GYETIKOG TPOGO0PIoHOC Béone pmopel va dmoetl akpifeia g
TaENC Tov cuv-TANV 1 CM. Xg yevikég YpouuéG Ta oQaApato kopaivovtol omd 10-20
HETPA Y10 OEKTEG YAUNAOV KOGTOVG, £MG KO LOVO Alyd €KATOGTA Y10 TOLG TO akpPPEic
dékteg. To G.P.S ouvveydg Kol mEPIGCOTEPO YPNOCULOTOLEITOL Y10, YEDMOUITIKNG
TPOKTIKY], ONACON oIV 10pVLON Kol TUKVOOT TPLYOVOUETPIKAOV OIKTO®V, GTNV
TOAVYOVOUETPioL pe TNV 10pLON 00€DGEMY KOl GTNV OMOTUTMOT Kupiwg vraifpiwv
neploydv. (Fewpyia Axpifeiag ,vprotduevn KoTdoToon Kot Tpoontikés™>. http://13,
l'ewpyla AxpiBeiag o¢ epyoieio yempywKNnG TPAKTIKNG Yo TNV AE€WPOPO avamTuln,

http://14)

H avtovopia mov mopéyet to G.P.S 1o xabiotd ToAD ypnoipo Kot yo tnv onpovpyio
ynoeloko®v vroPadpov v epoppoyég I'XIT 7 v ocvumAnpoon vropydviov
YOPTOYPAPIKOV GTOXEI®V e Yp1yopo (aKOUN Kol GE TPAYUATIKO ¥pOVo) Kot axpipn
TPOTO Y1 ToL cLVION emineda axpiPeiag EvOg YEOYPAPIKOD GUGTHATOS TANPOPOPIDV.

(PAopac, X, 2004 T'ewypapikd Zvotiuata ITIAnpoeopidv’)

Ddotoypaeia 3. Aéktng GPS
IInyv: Wikimedia Commons

O gpappoyég tov G.P.S ouwg dev otopatodv €0d, m véa avtn te(VOAoyio €xel

ONUOVTIKEG €Qoproyés Ko otnv yewpyio. 'Evag dextig G.P.S, mov dev eivan
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http://0.0.0.13/
http://0.0.0.14/

HEYOADTEPOG OO éva Kvntd TNAEpmvo, pmopel vo tomobetbel oe éva yempywkd
pnyavnuo. Kow pe PBaom 1o yewypagikd otiypa va yivel dvvoty M Katoypoen
JedOUEVMV KOl 1] EPOPLOYN EIGPODYV. MTOpovV, e TOV KOTAAANA0 eEomAoud Kot TV
ypron evog G.P.S, va dnuovpynbovv yemotatioTikol yapTeg S10pOPOV TOPUUETPOV
TOV Oypov, OTMC TNG €00MIKNG MAEKTPIKNG OYOYWOTNTAS, TNG TOPAYMOYNG Kot
TO10TIKA YOPOKTNPIOTIKA 0VTNG KAODS Kot GAAa. Me évav @opntd vmoloyioty M e
évav vmoloyioty moAdung (PDA), upmopodv va  KOTOypOa@OUV  EVIOTIGUEVOL
TapAyovteg mov meplopilovy v mapaymyr OTmMG vepokpaTiHate 1 TPOSPorEC amd
ex0povg kot achéveleg. Xkomdg eivarl 1 GLAALOYN TANPOPOPIDOV VIO TV LOPOT| YOPTAOV,
mov o Pondncovv otnv AMyn aroedoewv yoo TV KoAvTEPN dwyeipion kdbe {dvng
tov aypo¥. (T'ewpyio AkpiBeiog w¢ epyarelo YE@PYIKNG TPAKTIKNG Yoo TNV AEWPOPO

avamtoln, http://14)

1.3.4 Tniemokomion

H AéEn tiemiokomion cvvtiBetat and to apyoio piipo TAE (amd poKpLd) Kot To priia
emokond (e&etalw). OpileTon ¢ N EMOTAUN TG GLVAAOYNG, OVAALGTG KO EpUNVELNG
™G TANPOPOPIag YUP® amd £vo GTOYO Yo TNV avayvAOplon Kol HETPNOY TOV
wottov Tov. H miemiokdmion omoteleiton amd Tpiot TUAUATO: TOVG GTOYOVS, TN
oLALOYN dedouévaV, TNV aviivon Tev dedouévav. Tlapadsiypoto TMAECKOTIKOV
HETPNOEMV €lvol 11 CLUPATIKY POTOYPAPiD, N AEPOPMOTOYPAPIN, 1| AYN EKOVOV UE
Radar, o1 petprioeic Bopdtntog, ot unyovikoi copm®TES, To GLOTAHNTH THAEUETPIKNG
Kol GAAQ, TOv OAo avTd umopovv vao. BempnBodv asntpeg omol ekel Pacileton M
mAemiokomion. To avtikeipevo peAETNG TG TAEmoKOTIoNg Unopel va givatl moAy
peyaho OmmGc évog mAaving M mOAD pikpd Omwg to ProAoywd kotTopa. (Mo

aVOOKOTNON GTNV TNAETIOKOTIGN Kot 6ToVG deikteg PAdotmonw, http://42)

ATd OAeg TIG TNYEG OEOOUEV@V GTO YEMYPAPIKA CLUGTILOTO TANPOPOPLOY IGMG N MO
onpavtikn givar n tAemokonion. Méow g xpnong twv dopvedpwv £xovue TALOV
ouveyn ANYN dEdOUEVODV OO OAO TOV KOGUO GE YPOVIKA TAaicio amd dvo gfdopdodeg
€m¢ Kot PEPIKEG DPES. AKOU o oNUovTIKO gfvor To yeyovdg 0Tt £xovpe mpdsPaon

0 TNAEOKOTMIKEG €IKOVEG GE YNOKY HOPON, KOATL TOV HOG EMTPEMEL GLECM
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OAOKANPMOOT] TV OTOTEAECUATOV TNG TNAECKOTIKNG OVAAVONG OE €VO YEMYPUPIKO

GLGTNLLO TANPOPOPLADV.

H memiokomion pnopel vo 0plotel wg 0To100NTOTE dadKOGI0 AYNG TANPOPOPLDOV
Y £VOL OVTIKEIIEVO, oL TEPLOYN N £vOL OVOUEVO Y®PIC va. epyopacte oe emapn poli
0V, moilel oNUAVTIKO POAO GTNV GLAAOYN YWPIKOV TANpoeoptwv. H dueon ypnon
yiveton pe v KaBodynomn evoc UNyaviLOTOG, Ol o KOV, EVOG VTTOAOYIGTH Kol
evog awcnmpa. H éupeon ypnon yiveton pe v Gvtinomn mAnpo@opudv omd o
QOTOYPAPIN Y10 TO £50POG 1] Yo TNV KOAMEPYELD KO 1) ¥PNOOTOINGT OVTOV TOV

TANPOPOPLAOV Y10 TNV YAPAEN L0 TOAITIKTG.

Ta mepocdtepa TNAEoKOMIKG O€OOUEVA CLAAEYOVTOL HE TNV UETPNON TG
NAEKTPOLOYVNTIKNG OKTIVOBOAING TOV avTovakAGTOL 1| EKTEUTETOL OO TIC OYPOTIKEG
KOAMEPYELEG XPNOOTOIDOVTOS acONTPES TOV €ivorl ToTOOETNUEVOL GE OEPOGKAPT 1)
dopvedpovs. H avravaxiaon tg oaktwvoPoAriog oyetiCetor pe Tic 1010TNTEG TNG
emedavelag OTm¢ etvar 1 tocoTNTO TNG PAAGTNONG KO 1) LYpacia Tov eddpovs. [ToAlol
deiktec PAdonong epoapuolovtal OTIS LETPNOELS TOV AVIOVOKAGGE®MY TOV 0PATOV Kol
eyyHg vIEPLVOPOL KO VO BEATIOCOVV TO OTTIKO OMOTEAEC O KO VO LTTOPEL 1] EIKOVAL VL

yivel mo kotavonT).

Dotoypapio 4. T'ewpykds EAKLGTNPOGUE AGONTAPES Y10 TNV KOTOYPOOT
avaxhaong ,ITnyn: Oklahoma State University
Ta pnyovipate mov YPNGLOTOOVVTOL GTNV TNAEMCKOTIoN Ywpiloviar oe dvo
KaTtnyopieg , TG amewoOvIong Kot g un anewkovions. H xatnyopio g aneikdviong
TaPOVGLALEL SVGIACTATESG EIKOVES TOV YOPUKTNPLOTIKAOV TOV LOG EVOLLPEPOLV, EVD N
Un omewoOvion omotel QUGUOTOPASIOUETPO. TO OTOoio. UETPAUE TNV €VTaom TNg

axtivooliog 6 (o GLVEYN TEPLOYN TOV UNKOV KOUATOG.
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Ta @acpatopadiopeTpo TapEyovy SedoUEVa Yoo TNV OVAYVAOPLION TNG TEPLOYNG TNS
0T010.G TOL SLAPO PO YOPAKTNPIGTIKA oG evolapépovy. Exovv yivel moAlég peréteg mov
kaBopilouv ta PACUATIKA YOPOKTNPIOTIKE TNG avikAiaong Tov eOAA®yY. H avéxiaon
elvalr 0 AOYog NG mMOGOTNTOS TOL POTOG OV OVOKANTOL 00 TO GUTO TPOS TNV
axtvoPorio. Tpog avtd 10 ELTO. ‘Exet avaeepbel O6TL €va. UTO pE TO0 YOVTPO
HUEGOPVALO OVTOVOKAG AlYyOTEPO QGMOC OMO £va QUTO HE OMOYKMOES HECOPLAAO.
Emiong, n goocpoatikny aviavdkioon tov veapodv Tpdoivav QOUAL®V gival mapdpola

aveEdptnta omd To PKog TV ProAoyikol KHKAOL TOL LTOV.

‘Exer mopatnpnBel ot éva deikng PAdotmong umopel va ypnoomombel avti va
petpnBel n euAlikn emedvela. Ot ogikteg PAAGTNONG £XOVV KATOL0L TAEOVEKTILOTOL
€01KA o€ peydreg extdoelg KaAlepyelnv. Ta mieovekTipoTo avtd givon o AydtePOg
xpOVOg mov yperdlovion, TOALL dwbéoiua otoryeio, Ayotepa ££000 Ko AydTeEPM
epyoasio. (H Tniemokdmon xow n leowominpogopikny otov Topéa g [Newpyiog,
http://28)

Agikteg PAdommone Omwg o perpendicular vegetation index koir o normalized
difference &yovv dnovpyndel yoo va mapakorovBodv v avantvén tov ELTOY CE
ol ta otdola. Ot deikteg etvar ouVNOWE 0 CLVOLOGUOG OO GNUOTO OO KOVAALL
POOOUETPOV. AVTOL 01 OEIKTEG TOPEXOVV KAADTEPEC TANPOPOPIES Omd T AVeEEAPTNTO
KAVAALOL 6€ PLTIKOVG TOPAUETPOVS OTMG Eivor 1) £KTAoT TNG ELTONALOC, PPEYIEVT Kot
vypn Popdla, To VYOS TOL PLTOV KOl TEPLEKTIKOTNTA TOV GUAAOL G€ vePO. ‘Evoag
deikng PAaotnong eitvar o NDVI mov ta&wvopet 1o putd o didpopec opdoes. AALOg
gtvar o SAVI mov agopd 1o £6apoc 6mwg kar o MSAVI. IIpdopata amodeiytnke
YPOUIKT] GUGYETION HETAED TNG PLTOKAALYNG LE VAV 0POTO OTULOGPAPIKO JEIKTN
tov VARIgreen. Avtég ot teyvikéc pmopovv va xpnoioronfoidv yio Tov VITOAOYIGHO

NG GUTOKAAVYTG LEGM TV LETPTGEDV TOV OVTOVAUKAAGEWDV.

Avaivticotepa: Aeiktng BAdotnong - Vegetation Index (VI). H vymc Practnon éxet
plo e&opetikd Ookpityy oAANAOETdpacT) HE TNV MAEKTPOUAYVNTIKY oKTvOPoAln
(HMA) o1t 61060 100 £puBpod Kot £yyvg vépuBpov mov pmopel va Kotoypagel and

TOAVPAGLOTIKOVG Gap®TES, (PA. Topakdto oynua 1):
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VIS: Ot potoypwotikég ovoieg tov @UAAOL TV QUTOV (Kupiwg YA®POEVAAN)
armoppo@ovv onuovtikd emineda  HMA  (kvupiog wdeg & epvbpd) ywu v
QmTOCVVOED.

NIR: Xxédaon g HMA (nAektpopayvnTikng aktivoBoAiog) amd v ecOTEPIKT| OOUN|
TOL PUALAOV TOV PLTOV (KVPIMG OO TN LEGOPLAAKY] LepPpdvn) N omoia e€attiag Tov
TOAOTAOGIOGHOD TOV Oamd TO QUAADUOTO TAPOVCIALEL ONUOVTIKO TOGOGTO
avaKAoonC.

Agikteg KAiong: etvan ot amhoi apiBuntikoi petacymuatiopoi pe oxond va avadei&ovv
™V avtifeon TG PACUATIKNG omdKplong NG PAAGTNONG 610 £pLOPO Kt VTEPLOPO.
Ratio Vegetation Index (RATIO): o omoiog apykd Tpotddnke yio 10 dtoopiopd g
BAdonong and 1o €dagog oe ewdveg Landsat MSS. Ot vynAég tyéc tov deikn
onAdvouv 0Tt vrapyel PAdotnon. ITieovektiuota Tov eivor 1 €loyiotomoinom
TPOPAUOTOG HETAPANTNC POTEWVOTNTOS amd Tomoypapia (AOyog). Melovektiuata M
mBoavotnto dwipeong pe 0 kot n un ypopukn kApoko pétpnong (Un-Kovovikn
KOTOVOUN — OUGKOMO GTNV GTATIOTIKY avaAvon).

Normalised Difference Vegetation Index (NDVI): mleovektiuoato tov egivor m
Kavovikomoinon péow Olaipeong pe dBpowopo, m gloyiotomoinon mPoPANUATOg
LETAPANTIG GOTEWOTNTOS AO TOTOYpaPia, 1 ehaylotomoinon mbovoTnTag daipeong

pe 0, n ypoppukn kAipoxo pétpnong kot ot Tyég and —1 émg +1 (amovsio PAAcTNONG

eav NDVI <0).
NIR NIR-RED
RATIO= -------- N[ 9)\V] E———
RED NIR+RED
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Transformed Vegetation Index (TVI) : mieovektiuata tov givar n tpdcsbeon tov 0,5
v va unv vapyovv apvntikot NDVI, 1 pila diver kovovikny kotavoun v o NDVI
npooeyyilel katavoun Poisson. Melovektipata tov givatl ott mpénet o NDVI > -0,5
aAAMmG givarl adHVOTOG 0 VIOAOYIGHOG KOl QLUGIKG OV VITAPYEL GNUOVTIKY SL0POPE e

tov NDVIL.( TnAemokodmion, http:// 47)

1.4 ®awvopevny Hiektpukn Ayoyypotnre tov £6d@ovg (Apparent
Electrical Conductivity, ECa)

dowvopevn miextpikn ayoyydtto tov eddpovg (ECa) ovopdletor m mAekTpikn
ayoyotnto g palog tov £ddeovg 1 omoia Tpocdiopiletar otov aypd (Corwin and
Lesch, 2005),n nAektpikn aywyudtnta tov £64povg opiletal og 1 evkoAia pe v
omoio 10 NAEKTPIKO pedpa (MAekTpdvia) dEpyeTon omd v udlo tov.

H pérpnon mg @awvopevng nAEKTPIKNG ay®YLOTNTAG TOV €06POVS GE TPUYUOUTIKO
xpOVO GTOV aypd Umopel va. 00MyNoElL otn yoptoypdenon evog peyébovg (Tng
QOIVOLEVIC MAEKTPIKNG Oy®YUOTNTAG), TO OO0 QoiveTon mwg ennpedletol amd o
oelpd Pocik®dv 1WBTHTOV T0V €0dPovg mov kabopilovv ™ yovipnotntd tov. Tétoteg
W010TNTEG Elval 1 UNXAVIKY] TOV GVGTOCN, N OPYOVIKT OVGia, 1| CAaTOTNTA TOV K.0. 'Etot
n yvoon m¢ ECa tov aypotepayiov pmopet va pog fondnoet otnv 6ot £QopUoYn
TOV EI0PONDV KAODG GTN YVAOOT NG TOPUAAUKTIKOTNTAS QLTMOV TOV TOPAYOVI®OV HEGH
otV éktaon tov aypov (Corwin and Lesch, 2005, h://52).

Trarsmitter Ci RecaiverColl

Zynuo 2. Apyn Asttovpyiog awcOntipo EC pe ) pébodo g
NAEKTPOUOYVITIKNG ETOYOYNG 1| TNG KN EMOPTG.

H @awodpevn niextpkn ayoyipodmra ECa npocsdopiletor pe tov awcOnmipa EM 38.
To EM 38 eivar évag ouoOnmpog miektpopayvntikig emaymyns (Electromagnetic
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Induction, EM), dev épyetol g emapn| e TNV EMPAVELD TOV £APOVS AUESO KO givort
TPOGAPUOCUEVOG VO Aettovpyel o cuvdvooud pe GPS (Jaynes et al., 1993, Kitchen et
a/.1996, h://58,59).

Ytov EM auioOntmpa, évo mnvio moundg (transmitter coil) exi 1) move and v emipdveln
oV €0dpovg evepyomoteital amd £vo EVOAAUCCOUEVO PEVUM, ONLIOVPYOVTOS &Vl
TPOTEH®V PayvNTIKO Tedio 610 £00p0G. AvTd TO HoyvnTIKO TESI0 TOPAyEl HIKPE
NAEKTPIKG PEVUOTO. GTO £00.(POC TO OTOi0. ONUOVPYOVV €Va OEVTEPELOV UAYVNTIKO
nedio. ‘Eva mmvio déktng (receiver coil) AapPdvel ta 600 poyvnrikd media. Me tn
puébodo twv low induction numbers' 1 avaioyio. Tov TPOTEHOVTOG KAl OEVTEPEHOVTOG
payvntikov mediov elvor pio ypoupkn ovvdptmon g oyoywotrtoag (McNeill,
1980,1992). o tOmog aucHnTpa Asrtovpyei PAoel TS apyng TS NAEKTPOLOYVITIKNG
enayoyng (ENI) 1 aAlidg v pnébodo g un emapnc (Zymua 1)

Zynpoa 3. Mé0odog g emapnig

EmnpocHétwg, ypnoyonoteitan Ko puo akoun HEB0d0¢ mpocdopiGHOD TNG POIVOUEVIG
NAEKTPIKNG Oy®YUOTNTAG , TOV €ivar n néBodog ¢ emapns (Zynpa 3). H pébodog avtm
Baciletonw oe €vav TOMO ouoONTHPO OV YPNCIUOTOLEL NAEKTPOOID, cLVNOMC pE ™
popen  wiov mov Kévouvv Emapn HE TO £30(POG Yo TN HUETPNOT TNG NAEKTPIKNG
ayOyoTNTOS. XTNV TPOcEYYon avuty, givatl 0Vo £mg tpia {evyn winv tomobetnuéva
oe o ypouun epyoreiov. ‘Eva (evyoc wiov epappdlovv niektpikd pedpo 61o oL,
eved o GAla dVo Cevyn wiwv peTpovv v mrdon g taong petaly tovc. H Global
Positioning System (GPS) mapéyet tig mAnpogopieg yio m 0éomn otov Kotoypagéa

dedopévav.

H pnéBodog g emapng eivar o onpo@iing yw t1g epappoyéc g lewpylag AxpiPeiog,

EMEON e VTN TN HEOOSO Eival EVKOAATEPO VO KOADYEL LEYOADTEPT EKTOGT KOt Eivor
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Myotepo gvahmteg oe e&mtepikég mopepuPdoetg.  To HEOVEKTNUO TOV GLGTHHOTOC
avToy givat 0Tt GLVHB®G Etval OYKMOT KoL OEV UTOPOVV VO XPNCLOTOM B0V GE KATo10L

wkpd aypoktipata. (Edapikn niektpikn ayoyotnta-ocdntmpeg, http:// 27).

Bdon tov gyyepidiov yprong meprypdeovpe v Pabuovouncn tov opyavov (Geonics
Limited, 2006). Apywd mpoyuoatomoteitor EAeYX0g TG pmatopiog Tov opydvov. O
Eleyyog mpémel va givan KaOnuepwvog mpv v Evapén tov LETPICEDV, PEPVOVTOS TO
dwakoTTn Asttovpyiag otn Béon BATT wat eAéyyovtog Tig evoeiEelg ol omoieg mpémet va
Kopaivovror peta&y -1500 kou -720. EEautiog g vynAng evausnociog tov opydvov
mpwv Vv évapén g Pabpovounong xpeldleTol OmOUAKPUVOT TOV  UETOAMK®OV
avTIKEWEVOV Tov Ppickovtal TAnciov tov, encdn ennpealovion ot petproes. Me 1o
EM 38 tomoBetnpuévo 610 £00pog oplovTio pe T HKP TAELPA TPOG TO KATW (XynLo
4) o dokontng Mode otpépetal oty 0éon Q/P. Me v PBonbela tov dakdmtn Q/P
Zero control pvBuiCeton n évdeiEn tov opydvov oto pundév. ‘Emetta o daxdmtng mode
otpépetan otny £voeién I/P. Me ) Ponbelo twv daxomtmv I/P Coarse control ko I/P
Fine control pvOuiCeton Eovd 1 évdelEn tov opydvov oto undév. Emavagépoviac 1o
draxomtn mode ot Béon Asrtovpyiag Q/P eléyyovue av 1 EvOEIEN TAPAUEVEL UNOEVIKT).
Av 1 évoeiEn éxel olAGEer pe to dokontn Q/P Zero control pvBuilovue Eovd v
€voelEn oto Undév.

2mv ovvéyela, avoymvovue o EM 38 og vyog 1,5 pétpwv tomobetnpévo e m peyain
TOV TAEVPE TAPAAANAN HE TNV EMPAVELD TOL £04POVG (0p1lovTio BEom Acttovpyiag).
dépvovtag 1o dokontn Mode otic 0éoeig I/P ko Q/P, pue v idwo dadikacio Tov
neprypdonke ota Ppota 1 kot 2 ot evoeiEelg tov opydvov undeviCoviat. Me 1o 6pyavo
omv opovtia Béon (n peydAn tov mAevpd mapdAinia pe to €dagpog) oe Hyog 1,5
HETpoV kat to dwakontn Mode otn 0éon Q/P, pubuilovpe t0 dpyavo e to StakdmTn
Q/P Zero control ®ote va deiéet o avbaipen Ty (m.y. H= 10 mS/m). Xwpic va.
aAra&ovpe to Vyog to EM 38 tomoBeteitan pe m pikpr| mAevpd mpog o KATm (KAbetn
Béom Aertovpyiag) Kot onuedvove v £EvoeiEn tov (my. V=16 mS/m). Apapdvrag

mv k@Ot and v oplovtia EvoeiEn kataypdeovpe o Ty (m.y. V-H=6 mS/m).

Téhog, pe 1o doakdmtn Mode tomobetnpévo ot Béon Q/P kot To Opyavo pe T HeYaAn
TOV TAELPA TOPAAAN AL e TO £d0pog 0 drakomtng Q/P Zero control otpépetat puéypi n

évoeln tov opydvov va givol avt mov vroloyiotnke 6to Prua 5 (oTnV TEPITTMON
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nog 6 mS/m). Katd v meptotpo@r] tov opydvov oty kdbetn 0éon Aettovpyiog (1
HIKPY] TAEVPA TOL TPOG TO KAT®) M €voelEn Tov mpémet givar mn duthdoa (oTo
nopaderyud pog 12 mS/m). Metd v Pabupovouncmn tov opydavov ot evdei&elg Tov Oa
TPENEL VoL akoAoVOOLY TNV akdAovOn oxéomn: V= 2H ,6mov V: 1 évdeidn oty kdbetn
0éon Aerrovpyioag kar H: n évdeién oty opilovria 0éon Aettovpyiog. (The leader in
soil sensing technologies, http://21)

Yynpa 4. Kabetn ko oprlovtia Oéom Aettovpyiog tov EM 38

1.4.1 Edagikn) Hiektpikny Ayoywuoétyra (Soil Electrical Conductivity,
EC)

Awbéoyot gumopikoi aoOntpec emTpémovy ™V TaxEiol YOPTOYPAPNON GTOV TOUEN
NG NAEKTPIKNG Oy®YUOTNTAG TOL £0ApOovS. H edapikt| nAekTpikn aymyudnta givor
YPNOUN GTOV TOUEN TNG YEMPYING OTNV TOPAYMYT], EMEWN AVAPEPETAL GE TOPBEYOVTESG

oL eMNPEGLOVY TNV TAPAYOYIKOTNTO TOV €0APOVS, TN ¥PNOT KoL dlaryeipion.

H &dapum oyoywdmra elvar KotdAAnAn yioo TIC TOOTOYPOVES OOKIUES, 1TNG
oA 0TOTNTOG, TNG €0OPOAOYIKNG LYPOCIOG, TNG OPYOVIKNG OVLGIOG, TNG KOVOTNTOG
OVTOAAOYNG KATIOVI®V, TOL €30(POAOYIKOD TOTOV KOl TNG E£J0(POAOYIKNG GVUGTACTG,
nmov Owe&dyovtar oe  mpaypatikd ypdévo. H  edagporoyikny ayoypdmra  mov
YPNOoWoTotel TIc NAEKTPOLAYVNTIKEG LeBOO0VG glvar £vag delikTng TNG TEPLEKTIKOTNTOG
0V £dAPOVg og Gpyltho, oe vypacia kKot o mapaywywkdtra (Kitchen et al., 1996,

h://58) kot Bswpeitar wg EATIBOPOPO VITOKATAGTOTO TOL EAEYYXOL Tapaymyng (Jaynes

et Al, 1995, h://60).

H &dapwn nAektpucr ayoyipudmmro ivar g euoikny wdmTe Tov €64QOoVg Tov

opiletarl oG M evkoAa pe v omoia To NAEKTPKO pedpa diEpyeTat amd ™ pala tov. H

27

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 02:41:20 EEST - 3.145.62.240



AY®YN TOV NAEKTPIKOV PEVUOTOC YIVETOL KVUPIWMG HECH TOV TPLYOEWDDV SOGTACEWV
nopwv mov oynuatitouv petad tovg Ta €60PIKG cvooopatopate. Ot Topot avtol

TEPLEYOVV vEPD Kat 1OVTO o€ O1aAvoT (50O SdAvL).

H niextpikn ayoyipotto tov £ddeovg petpiéton oe MilliSiemens ové pétpo kot
emnpedletar amd TOAALOVS TaPAyOoVTES TOV £XOVV EMIOPOACT KOL GTNV TOPAYDOYIKOTNTA
tov (Lund et al., 1999, h://55). H niextpicn ayoyipdmmra givar to mo odvnbeg puétpo
MG oANTOTNTOG TOL €0AMOLG Kol &lval EVOEIKTIKA 1 WKOVOTNTO €VOS LOATIKOV

SAOLOTOG VO LETOPEPEL NAEKTPIKO PEVLLOL.

Ta cOyypovo unyaviuaTo TG £00POAOYIKNG AYOYIOTNTAS TOV VIAPYOVY TOPEXOVY
™M SLVVOTOTNTO GUECOV KOl OVTOUATOV VTOAOYICHOV NG, Yo kGBe onueio Tov aypov.
Avaueco oTO  PUNYOVAUOTO OV XPNOIULOTMOlovvVTOL  Elval Kol TO  CLOTNUO
YOPTOYPAPNONG TN NAEKTPIKNG ay®YidTnTog dapmv Veris 3100.

To Veris 3100 €xet Mon yoptoypagnoel €voa peyaho aplBpd aypodv oe OAn v
EMGda, yuoo éva peyddo €Opog KaAMepyeldv (omd VLAOTOMGIHO OTOQVAL HEXPL

CayapOTELTAL).

Ddotoypapio 5. Veris 2000 XA Ddortoypapio 6. Veris 2000 yio apmerdvo

"Eva mapeAopevo unydvniio, 6To KEVIPIKO GO TOV 0010V £lval £YKATEGTNUEV Ui
ovokevn “GPS” mov ypnoipevel otov kobopwopd g akpPodc Bécemc ToL
LUNYOVILOTOS GTO Y®PaeL TNV kKB ypovikn ottypn. To kdtm PéEPOS TS KATAGKELNG,
etvar epodlocpévo e TE0oEPIS HETOAAIKOVG JICKOVG 68 avTIOWUETPIKEG BEGELS, Ol
omoiol €6Y®WPOVLV 010 €30POg Kol Asrtovpyovv avh Cedyn ®g mAekTpOOL
vroAoyilovtag TV NAEKTPIKY] ay®@YOTNTA TG APidag Tov £64pOoLg oL PpickeTol
avdpesd tovg. H 6An dwdwaocio mpaypatomoeital, Aappdvoviog UETPNGES, Ol
omoleg amofnkevoviol o©€ TPAYHOTIKO YPOVO O KAMOW MAEKTPOVIKO WEGO

amofnkevong.
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Mo tov epyaotnplokd TPOGdoPIGUO NG MAEKTPIKNG AYOYIUOTNTOS TOL €OAPOVG
&xovv avamtuybel dvo péBodol mov Pacilovior omn pPETPNON NG MAEKTPIKNG
AyOYOTNTOG UE TN ¥PNON NAEKTPIKOD aymydpeTpov. Ot dvo uébodot givan (Ehsani,
2005): a) Métpnon ¢ NAEKTPIKNAG OYOYLOTNTOC OTO EKYVAIGUO KOPEGHOD €VOG
€0a@Kov delypatog mov ovpuPoiriletor og ECe.,n puébodog avty mieovektel emedn
npooeyyilel kalvtepa Tig TnéG ™ EC og ouvOnkeg aypol aArd eivar ypovoBopog Kot
ypedleTon pEYEAN eumepio 6TV TOPACKELT] TOL EKYLMOPATOS 610 omoio OHa
npaypoatoromBet n pétpnon. P) Métpnon e NAEKTPIKNG Ay@YOTNTOS £00PIKOD
VOOTIKOV EKYLAICUATOC TOV avAAoyo pe TV avaloyio Bépovg edapikol delyuaToc-
Bapovg vdatkov exyvAicpatog (mwy. 1:1, 1:2 x.a.) n MAEKTpIK] Ay®YOTNTO TOV
petpator ovuPoirileton wg ECyq, ECi2 avtiotoyo, avti n pnébodoc ypnoponoteitot
TEPLGGOTEPO AOY® TOYVTNTAG, EVKOAING KO OTOTEAECUATIKOTNTAG G PEYOAO €0pOG

edapav.( Hiextpukn Ayoywotnta ,http:// 24, 25)

1.5 Zoveg Awyeiprong (Management Zones)

210106 ™¢ [N'empyiag AxpiPeiog eivar o kabopiopog Lovov dwuyeipiong (management
zones) evtog tov aypotepayiov. Ot {oveg dwyeiptong etvarl TURHOTA TOV AyPOV TOV
yopaktnpilovtor amd Kol E00POAOYIKA 1) 0LyPOVOLUKA YOPOKTIPIOTIKE KOl ETOUEVOG
amoutohV KON OloyEiplon TOV €16pOMV Kol TOV KOAMEPYNTIKOV @povtidwv. H
onuovpyia {ovav dayeipiong TV aypoTtepoyiov, Hog TapEyel T OLVATOTNTA Yol

KaAAepynTikég enepPaocelg pe petaforlopeve dooeig (variable rate applications).

Avt 1 dvvatdTa Etvan Kot 0 anmdteEPOg okomdg TG [ewpyiog Axpipeiag, oniadn n
EPOPULOYN UETAPANTAOV KOAMEPYNTIKOV OPOVIIO®OV Yoo KABe TUAUO TOL oypov,
avaAoYo LE TIG TPAYUOTIKEG TOV, ava LOvT, avaykes. AVTEG Ol EQOPLOYES ETLPEPOVV
egowovounon mopwv, He amoTEAECUE TNV KOAVTEPT Oloyelplon TOV OypPOTIK®OV
EKUETOAAEDCEMY G  €MMEOO  TMOPAY®YOV, OAAG KOl OTNV TPOCTUGIO. TOV

TEPPAAALOVTOG OO TNV AAOGYLGTY YPTOT| TOV EIGPODV.

Ot mo onUovTIKEG €QUPUOYEG UETOPANTOV KAAMEPYNTIKOV @POVTIO®V £YOuV
onpewdel oty gpappoyn Mmacpdtov kot ewwotepa oe N, P ko K, 0nwg eniong kot

omv &pappoyn acPectov oe o0&wa  edaen (http://51). Emiong, ovotiuoto
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JPOPOTOINCNG  EPAUPHOYNG  OPIELTIKOL  VEPOD €YoV  dMGEL TOAD  BeTiKd

ATOTEAEGLOTO OTNV KAADTEPT 0&LOTTOINOT] KOl OIKOVOUIO TOV OPAEVTIKOD VEPO.

O dwywpiopdg g éktaons €vog aypov o (oves umopel va mpoaypotomomOel pe
dpdpovg tpoémove. ‘Evoc tpdmog mov mpocspépel gvkoAia, ToyxOTNTO KOl YOUNAO
k60TOG €ival awTdg OV £YEl G Pdon TV NAEKTPIKY ay@yoTHTA TOL €ddpove. H
NAEKTPIKT ay@YUOTNTA £IVOL CUVICTAUEVT] TOAADV TOPAYOVIWOV TOV EXNPEALOVY Ko

TNV TOPAYOYIKOTNTO TOL EGAPOVC.

H Veris Technologies Apepikrig £€xet avomtiéel €vav  €VEMKTO  UNXAVICUO
YOPTOYPAONONG NG MAEKTPIKNG ayoyotTag Tov  €ddeovg (Soil electrical
conductivity mapping system) pe 1o omoio pumopel kKavelg vo kKével HeTproelg o€ OAN
Vv €KTaom €VOG aypov gukoAa Katl ypnyopa. O tpdmog epapuoyng tov givol moAv

amAOG.

2opmOVOVTIOG TNV  ETPAVEID. TOV €O0QOVE YIVETOL KOTOYPOPY, TNG MAEKTPIKNG
AYOYWOTNTOS 6€ 0V0 CTPOUATO TOVTOYPOVa: amd Ta emipovelokd 0 €émg 30 ek Babog
kol omd ta 0 g Ta 90 ex BaOog. Me Tov TpOTO AVTOV SOUOPPDVETAL EIKOVA Y10, TO
£€00p0o¢ Kot To VIEdaPOS. Me v Bondeta tov GPS Kot TG KATAAANANG GTOTIGTIKNG
aviivone, omuwovpyeiton  Evag  ynoewokodg  xaptng  mov  amewkovilel v

TOPUALOKTIKOTNTO TOV TOPAUETPOV GTO E00POS EVOS arypOU.

Baowo epyoreio ot Tewpylo AxpiPeiag eivor ot petpntég mapayoyng (yield
monitors). [Ipokertar yio aicOnNTpec MOV TOMOBETOVVTOL OTIC UNYOVES GUYKOUONG
TOV YEQPYIKOV TPOidVI®OV (BeprloormvioTiké, BappokocvAleKTIKES,
TEVTAOEEAYMYELG KAT) OV KATAYPAPOVLYV TNV TOPAY®YY] KOl TNV GLVOEOLV LE TO
YEQYPAPIKO oTiypa tov punyoviupotoc. Me t Ponfewa tov GPS ta dedopéva avtd
LETOTPEMOVTIOL GE YMOKO xaptn moapayoyns. H avrietoiynon tov yoptov
TOPAYOYNG UE TOVG YOPTEG TMOV EOQPIKMOV TOPOUETPOV 0O0MNYOLV otV eEoywyn
CUUTEPOUCUATMV Y10 TOVG TEPLOPICTIKOVS TOPAYOVTIES TNG TOPAY®YNS o€ KABe {dvn
dwxeipong. Apov mpaypatonomBovv ot KaTdAAnAot yeiptopol yo v e&aienyn twv
napaydviov  autdv, o xoptng mapoywyng Pondd ot Pabuoidynon g

OTOTEAEGULOTIKOTITOG TOVG,.
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Ot mopamdve ¥apTeg TANPOPOPIOY GUYKEVIPOVOVTOL, avoAivovtol kot dtoyelpilovtot
oTOV MAEKTPOVIKO vIoAoylotn pe v Ponbeia evdg software, tov SSToolbox mov
givar éva Teoypapikd Toommua ITAnpogopidv (GeograpHic Information System,
GIS). Zto software avtd slodyovtol TANPOPOpPiec o6& TOANATAN EMIMEDA T.Y. YOPTES
€00PIKNG OVAAVOTG, YOPTEG EOQPIKNG NAEKTPIKNG QY®YLOTNTAS, YUPTEG TOPOUYWYNG
TOAADV ETMOV Kol E£0YOVTOL GUUTEPACLOTO MG TPOG TOVG TEPLOPIOTIKOVS TOPAYOVTEG
mg mopaywyns. Ov mAnpoeopiec ovTéEC UmMOpPOVV Vo, UETATPATOVV GE  YOPTEG
SLLPOPOTTOMUEVIS EPOPUOYNG EI0POMY, OV ©TOY0 Ba &xouvv v eEdAewymn TV

TEPLOPIOTIKDOV TOPAYOVI®V TNG TOPAYWOYNG.

H rteyvoroyio mov ypnowomotel tovg mopamdved Yneuokovg YOPTEC Yo va
SLLPOPOTOMGEL TV EPOPLOYT ElGpodV, Aéyetal Texvoloyio E@appoyng MetafAntmg
Aooncg (Variable Rate Technology). Tétowor unyoviopoi tomoBerovvion ota
HUNYOVILLOTO EPAPLOYNG EIGPOMV Kot EAEYYOVV TNV 06om pe Baon Tov ymelaxko xaptn

KOl TO YEQYPAPIKO OTiyUOL.

1.6 Teyvohoyio. E@appoyng Merafintic Adong (Variable Rate
Technology)

H Teyvoloyio. Egapuoyng Metapintig Aoong (Variable Rate Technology,V.R.T),
elval CLOTNHOTA YEMPYIKNG UNYXOVIKNG, TOL UETOPAAOVY TNV TOGOTNTO EPUPUOYNG
TOV €16po®V (oTOpwV, MITUCUATOV, VEPOD, PUPUAK®V, K.AT.) N Kol oAAdlovv TO
epapuolopevo €10og (T.y. TV moKiAioo Tov 6mdpov, N TO €100¢ TOL MTAGUATOC) TNV
O oty mov eoppdlovv TG €10p0EG OVTEC, OVOAOY®MG HE TO onueio Tov

aypotepayiov oto onoio Bpickovrol.

Ta ocvykekpipévo cuoTnHOTO UTOPOHV VO GYESICTOVY LE SPOPETIKOVS TPOTOVG
avdAoya e To TPOIOVTA 6T 0TTolo EQOPUOLOVTOL KOt TNV TNYY| TOV TANPOPOPIDV TOV
YPNOWOTOWVV Yoo Vo dlEVKPvicouy Ta Tomkd mocootd. Ta mapdvta epmopukd

GLGTNLLOTO EPAPUOYNG UETARANTAG dOONG €ival 00T®G 1) GAA®G:
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1. Baociopéva oe ydpteg, anotoviog évoa GPS / DGPS cOotua kot por povado
EVIOMC OV amofnKeVEL £VOL GYESIO0 EPAPLOYNS TOV EMBVUNTOV TOGOGTOV EIGPODV
v KaBe B€om pésa oto aypotepdyto, N

2. Baowopéva og ausOntipeg , 6mov mepthapPdvetl pio SuVopIKn HovAdo EVIOANG TOV
kaBopilel MV epoppoyn HEC® TNG ,0€ TPAYUATIKO YPOVO, OVAADONG TOV UETPNCEDY

aeOnpov £54Povc | CLYKOUONG, Yo KAOE BEoT HEGO GTO OYPOTELAYIO.

Ot teyvoroyieg avtéc etonyOnoay and ™ Propunyavio Katd to pEca TG OEKAETIOG TOV
'80. Ta mocooTd £QapLOYNG MITAGHOTOG KaAiov, aldTov, POCPOPOVL, OEPEPAV Y1aT
elvar Paciopéva oe pia TPokaBopPIGUEV GTPATNYIKY| XAPTOV (TOV avanTOGGETAL Omd
TNV  TPONYOVUEVT] GLAAOYY] dedopévev Omwc opbopmtoyxdpteg M TO TAEYUO
derypatov). Ta aypotikd pnyoviuota £govv €£0mAICTEL e GLGTAUATO UETAPANTNG
d00NC Y1 TIG EPAPHOYES ATTACUATOG TOV OTALTOVV £VOL TUTTOTOMUEVO VYPO HiyHo. ZE
LTV TNV TEPIMTMOGT, TO TOCOCTA EPUPUOYNG AMTACUATOV &ival Paciopéva oTIC
1010TNTEC TOV €XAPOVE TTOV UETPLOVVTAL GE TPAYHATIKO ¥pdvo. H meplopiopévn ypnon
elopomv €xel emrevyBel péypt onuepa, and cvotiuato LeETaPANTNG 060MNG TOL £ivat
Bacwopéva oe arctnmpes. H povadum eéaipeon sivon  epappoyn Silavioktovouv mov

emnpedleTon amd TNV TEPLEKTIKOTNTA TOL EGAPOVE GE OPYOVIKT) OVGIA.

Ot awoOnmpeg mov  ¥PNOWOTOOVVTOL YO TO CLGTHUOTO UETAPANTAG OOONG
OVTOTOKPIVOVTAL GTNV OPYOVIKT OVLGI0, TNV KOVOTNTO OVTOAAAYNG KOTIOVT®V, TNV
VYPACio. TOV €JXAPOVE, TNV MEPLEKTIKOTNTO GE VITPIKG GANTO, KOl TN (QOGLOTIKN
avakiaon g kaAlépyeas. Ot acsONTPeG TOV AEITOVPYOVV GE TPOYUOTIKO YPOVO
TAEOVEKTOUV amd T Paciouéveg oe xapteg texVikes . O mTpaypatikdg ypovoc mov
Aerrovpyobv ot awcOntnpeg dlvel pia Gpeon Kol GUVEXN WETPNOT OV EMTPENEL GTO
YPNOTN VO LELDGEL TO TOGOGTO Almavong otny meployn. Ot xdpteg etvon Baciopévor oe
évav mePLoPIGUEVO apBid detypdtov mov dnpovpyet £I61 T dvvaTOTNTA Yo ToL AGON
GTOV VIOAOYIGUO TV cuvOnkmdv peta&d tov onueiov derypdtov. (Sudduth et al.,

1997 Wollenhaupt et al., 1997, h://53,54).

H teyvohoyia cvomudtov Metafintmg Adomng, mov eivar Poaciopévn oe yapTeg
vioBeteital yo TNV Amoven pe @dceopo , kKGAo kol acBéotio and evaépla péca. H

TOPATAVE® TEYVOLOYia etvat d1BEciun Y10 EAKVGTIPEG TOV YPTCLOTOIOVVTOL Y10 TV
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EPAPLOYN VYPOV ATOCUATOV, Gvudpng appwviag, {ilaviokTtévev, yio omopd Ko

KOLL Y10, GUGTILOTO APOEVONG KEVTPIKOD GEOoVaL.

H ovgovopevn  derypatodnyic  Oa  odnynoet  otov  Yopakmpiopd g
TOPOALOKTIKOTNTAG €VTOG TOL aypotepoayiov. Ot Pehtudoelg oty TeXVOAOYin
ocvotnudtewv MetafAntig Adong Kot 6To HOVTEAN KOAMEPYELDV OVOUEVETOL VO
TpowOncGovv  ypnyopo H LYNAOTEPN YWOPIKY] TLUKVOTNTO TOV UETPNUEVOV
TOPAUETP®V TOV £0GPOVG Kot TV KaAlepyeiwv. Ot aiohntpec amouteiton va gival
YPNYOPOL, AOOOTIKOT KOl VO LTTOPOVV VAL 0ELOAOYTICOVV TOVS GTLLOVTIKOVS TOPEYOVTEG

TNV TOPAYWOYT.

O1 Moran et al. (1996),(h://4) xatéAn&ov oto cvumépacua OTL o1 emiyslol aicOnTipeg
TOPEYOVV CNUOVTIKEG TANPOPOPIEG YO TNV OPYAVIKY] OLGIOL KOl TNV LYPOGio TOV
€00(QOVE, TNV KAVOTNTO AVIOAAOYNG KOTIOVI®V, TO TOGOGTH aldTOV KOl VITPIK®V
OAQTOV, TN OCLUMIEST, TNV €0APOAOYIKY) OGVUOTOCN, TO EMMEOO AANTOTNTOS, TNV
aviyvevon Qillaviov Kot v KGAvyn ToV KOTOAOITT®OV amd TIC KAAMEPYELES.. AVTEC Ot
TapAUeTpol kobm¢ eniong to PH tov €dapovg, n d100ecIUOTNTO TOV GE POGPOPO KO

KéA10 dev pmopoHv va eEaxptBwbolv amd v tEYVoAoYia aviyvevong amd amrdcToo.

EmnAéov, n ypnon tov eniyeiov aicdntpov ce Tpoayrotikd ypovo TopEYEL GTOVG
KOAMEPYNTEG TOV EAEYYO TOL GLYYPOVIGLOV TNG OMOKTNONG OTOEI®mV Tov dev givan
dvvatov vo emrevyBel pe TG TEYVIKEG oqucHnTipOv amd dopvEOpove N Amod
aepookden. Ot aceOnpeg £govv avomtuyBel N eivon ev eEgliéel yio va petpriicovy
NG GLVONKEG TNG KAAMEPYELNS KOl TOV €0GPOVE CLUTEPIAAUPAVOLEVIG TNG OPYAVIKTG
ovciog TOv €0APOVE, NG MEPEKTIKOTNTAG TOV O VYPUGiO, TNG MAEKTPIKNG
ayOYROTNTOC, TOV BPENTIKOD EMUTESOV, KOL TOV GUVIEAEGTY| AVAKAOONG KAAAMEPYELDV

kot Ciloviov (Sudduth et al., 1997, h://53).

H épeguva o010 yopo tov acntpov sivar Bgpeldong yuoo v KOTOVONOT NG
TOPOALOKTIKOTNTOS UG GUYKEKPYEVNG TEPLOYNG KOAALEPYELNG LECH GE oL gvupeia
TOPOALOKTIKOTNTO TOV TEPIPEPEIKDY GLCTNUATOV Tapaywyns. Ot acOnmpeg Oa
dwdpapaticovy €vav onUavtikKO poOA0 GTNV LIOGTHPEN NG TEXVOAOYIOG Yo TIC

axpPeic ePupUOYES TOV BPETTIKOV OVGIDOV, TOV PLTOPAPLAK®OV, KOl BAA®V EIGPODV.
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Ke@droro 2. Apméh

2.1 Totopwka Xroyyeio Apmélov

SOUPOVA HE TOLG TOANIOVTOADYOLG 1 1oTopia TG auméAov apyilel pe o Tp®TO UICO
tov Kawolwikov owdva. Av okeprtel kavelg 0TL 0 owdvag avtdg dmpknoe 55
exatoppvplo xpovia, katodofaivel 0tt M woTopiat ™G auméAov Eemepvd avt TOL
avBpomov, o omoiog epeaviCetar oto dgvTEPO UIcO Tov Kavolmikov aidva. TTapd to
moAvapOua  gvpuaTa, TIG OVOQEOPEG OTO  KElpEva apyaiwv ovyypai®v, TIG
TOPUCTACELS TOV ayyeiwVv Kot TIg GAAEG LapTLPIES, OEV UTOPOVUE VA IGYVPICTOVUE HE
BePardnta 4TL 1 1TOPiN TOV APTEMOD EYXEL YPAPTEL TANPWG.

[Ipwv akdun ™ peydin mepiodo TV TAYETOVOV, OTMG LOPTVPOVY EVPTLLOTO, VITHPYOV
OUTEALD OKOUN Kot OTIG TOAMKEG meployec. Katd tn 01dpkelo Tov moyeTdvmV T0 QUmEA
apyroe va ektomiletar omd TIc POpeteg pe Yoypod KM TEPLOYES, Kol 1 AVATTLER TOL
TEPLOPIOTNKE GE AVTEG UE EVKPOUTO KMUO, KATOAANAES KMUOTOAOYIKE , Kupiwg otnv
wepoyn tov Kovkdcov mov Oswpeiton kol mwotpida tov, oAAE emiong Kou o1N

Meoconotouia. (Iotopio apmeiod, http://39)

H Atyvrtoc eilye poxkpdtotn mapdooon owvomouas, Ue TIG apyEg TG VO XEVOoVTal TPV TO
4000 m.X.. Ztv Meconotapio wdil, o Bapuilodviog faciidag Xapovpauri to 1700 w.X.
elye vopoBetnoet yo v T 1oV Kpootod kabm¢ Kal yio TV mepiodo mov EMPENE Vo,
KatavaAwOel, OnNAadn LOVo TV €noyn LETA TOV TPOYO (TPOPAVAS 1 TaAdimoT| dev glye
exktyunOet 6co émpemne). Ilapd v pokpdv mopddoocy] Tovg, ot Aaoi avtoi ypryopo
EYaoov T ENUN TOV 6Tovdciny ovomol®V (TNV KAAGIKY ETOYY], TO OYLTTINKE KPOGLdL
d¢ Bewpovvtav & Adyov). Avtd ogeiletor v mOAAOIC o€ YEWYPAPUKOVS Kot
KMUOTIKOOG TTOpAyovVTEG. ZVYKEKPIUEVO, TO OpuméAl €3ve KOADTEPES TOKIAMEG oTA
pecoyewakd kiipata, 6mmg ovtd ™ Powikng ko g EAlddag (H kotaywyn g

apmérov, http:// 40).
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dotoypapia 7: Enpkog Aumeddvag oty Ackpn Bolwotiog

(KaAliépyera apmerdva, http://22)

Ymv emoyn tov Ounpov, M KOTAVAA®GTN KPoocwoL MoV KATL 10 cvvndicuévo.
EpgpaviCetar dAlowote oty [Mada kor oty Odvooeia. Zopuemvae pe v eAAVIKI
pvboroyia, o Ztdeviog Ntav y10G Tov Aovocov Kot TG Aptadvng. Xe dAro pobo o
21apuAog Ntav Pookdc Tov Paciiéa g ArtwAiog Owéa. Kabng éfooke Tig Katoikeg
TOV, TOPOTPNCE OTL (oL OO OVTEG TPMYOVTOS GLVEYEW £VA GLYKEKPIUEVO KAPTO
Thyove TEPIGGOTEPO OO TIG AALeC. Mdaleye 10TE 0PKETOVE KOl TOLG TPOGPEPE GTOV
Bacwid tov. Exelvog mapackevace €va youd tov omoio ovopoce "oivo", otov de

Kapmo £0mae T0 OVopa Tov BockoD TOL (GTAPVAL).

Me v e&dmiwon Tov EAMvov, to aumédl cuvE e v Topeia TOV TPOG T ZikeAia
ka1 v Kapmavia. Apyotepa ot Popaiot 1o gOteyav og OAEC TIC YDPES TNG TEPACTIOG
avtokpotopiag Tovg. Amodeiytnkav a&loAoyolr aupmelovpyoi Kot avEmTuEav

EKTANKTIKA TNV apmedovpyio. Kot Tig pebddovg owonoinone. (Iotopio aumeiod,

http://39)

O oumehdvag TOL VINPYE OTIS TEPLOYEG OOV apyoTeEpa B dnpovpyeito n ['aAiia,
YVOPIGE o VTUYIOUEVT TEPiodo pe Toug I'addtec, ol omoiol epevpav 10 Papéit, TO
omol0 aVTIKATEGTNOE TOVG apeopeic TG apyodttoc. To kpaci mov NTav Yo peydro
SWoCTNUO. POUOTKO, TEPAGE GTOVG YPLOTLOVOVG NON amd TiS apyés Tov Meoaimva. Ta
LOVOOTIKG TAypoTo €Kavav peyoAvtepn mpomaydvoa. To kpaci tng Asttovpyiog,
apyKa TpoepyOTOY amd TOVg HEYAAOVS YOAMKOVS OUTEADVES KOl KLUPIWG omd TOVG
apmedodveg g Bovpyovvdiag, ot omoiot o@eihovv T WAVTO TOVG KIGTEPKIOKOVG

povayovg.
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http://0.0.0.22/
http://el.wikipedia.org/wiki/%CE%95%CE%BB%CE%BB%CE%B7%CE%BD%CE%B9%CE%BA%CE%AE_%CE%BC%CF%85%CE%B8%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%95%CE%BB%CE%BB%CE%B7%CE%BD%CE%B9%CE%BA%CE%AE_%CE%BC%CF%85%CE%B8%CE%BF%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%A3%CF%84%CE%AC%CF%86%CF%85%CE%BB%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%94%CE%B9%CF%8C%CE%BD%CF%85%CF%83%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%91%CF%81%CE%B9%CE%AC%CE%B4%CE%BD%CE%B7
http://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BD%CE%AD%CE%B1%CF%82

¥t0 NOT0, o1 aumeAdves ™G Mmopvtd, opeihovy TV emtvyio TOVG 6TOVG AyyAovg
Kot Tovg OAavd00g, oL TpeAaivovTay Yo Ta Kpaoild Thg Zipdvt. Katd tov 18° ardva
N €€AmA®oN TOV EMETPEYE TNV OVOKAADYT TOV QAVIOCTIKOV £30(Q®V TOV MEeVTOK,
oL £3MOAV KPAGll TPOOPIGUEVA Yo peydAeg emtvyiec. H texvoyvacio Kataokeung
YOOAL00, EMETPEYE TNV OMOKTNOT MO OVOEKTIKOV LITOVKOAIDV, Kol £TG1 Ol E0y®YEC

avénonkoav woAv.

Ev 100t01c, 0md 10 1864,  puihoénpa éminée cofapd v mopaywyn. To évtopo
avto, Tov Npde amd TV ApEPIKT, ATOSVVAUWMGE TOVS YoAMKOVG aumelmves. Kapio
Ocpancio O0ev eiye amotéhecpa. Télog, Ppébnke n  OBavpatovpyn Avon 1OV
eUPoAlacHOD TOV YOAMKOV OUTEADVOV TAVEO GE OUEPIKAVIKO KANUOTA ovOEKTIKA
omv emdnuio. Z1yd oryd ot aumedmveg dvvapmoay. Xnuepa kaAvatovy 1.500.000
extéplo Kol mopdyovv katd péco O6po 75.000.000 exkatoOATpa Kpaosid To Ypdvo.(

Iotopia aumelon ,http:// 36).

2.2 Mop@oroyio ®vtov

To auméhm éxer EVA®ON Kopud Kot 6GvOn, elvalr onAadn ayYElOOTMEPUO, TNG
ovvopotoéiog tv d1koTVANdoVMY, vTokoTnyopiog amiomv avBéwmv (choripetalae),
aVIKEL OUOC OTNV OUdda TV avOEmy e dioko Kot ote@dvn (dvaivmétala). AVTOg O
TEPLOTPEPOUEVOS, avappiynTIKOS Bduvog, mov avikel otnv té&n tov Rhamnales,
owoyévewn, Vitaceae, yapaxtmpiletor ev yével amd peydin pokpolwmio (edkoia Oo
dovpue apméio arovoPua). To apmé aroteheiton and pilec, kopud, PAacTovs, UG,

GvOn Kot Kapmo.

2.2.1 PWiko Xootnua

To pulikd cHommua evivmmwoldlel KabdG mepvd o kapdsg, YTl avamTOCCETOL Ko
extetveTon vepPolikd péca oto £6apog. H pila mpoxdmtel amd Eva apyEpuTpo mov ot

kataforéc tov Ppiokovror oto pilido tov gufpvov. To kopveaio pepicTOpa TG
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pilag ovopdletor KOALTTPOYOVO KOl TOPAYEL TNV KOAOTTPO, TOL TPOGTATEVEL OO
unyovikég Tpég katd v deiodovon o610 £0apog. Onmwg kol 6To VITOAOITO PUTIKA

€101, N KOAOTTPA GUUUETEYXEL GTOV YEOTPOTIGUO.

Ot ovvOnkeg mov emnpedlovy v ovamtuén Tov PIKov GLOTNUOTOS Eivat o) 1
Enpaocia ot emEOVELOKA €640, B) 1 VTEPPOAIKT VYPAGIN GTO KATMOTEPH, CTPDOLOTOL,
Y) M TOKVOTNTA GVTELGNG TOV OUTEMDV, d) N d1dtadn ™G PLTELNG Kal €) 1| TOPOLGia
AdLTEPOAGTOV EGUPIKOV GTPOUOTOG,

[Tépa amd ™ ompiEn 10V VAEPYEWOL TUNUOTOG TOV TPOSPEPel M pilo, o
ONUOVTIKOTEPOG POAOG TNG £lvort 1 TPOSANYN vePOD amd 1O £0apog pall pe avopyavo
dlota drAvpéva og avTo.

[MapdAinia m Kwvniplo dvvaun, otio amoppoenong vepold amd Tig pileg eivor
OTOAEW. VOPATU®OV OO TO OTOHATO TOV QUAA®V (dtamvor). AAlo Opyoava Tng
QUTEAOL UTOPOVV EMIONG VO GUUUETEYOLV OTNV OmOPoAn} vepov, OAAG o€ TOAD
pikpotepo Pabud and 6t to @OAL. 'ETot 1) TpdsAnyn vepov and Tig pileg e€aptdron
aueoca amd tov puOud dwmvong ota eOAAN. ATd TV GAAN TAELPA O PLOUGG dlaTVOTG
eCaptdror amd ™ SBeGOTNTO VEPOL GTO £00POC KOl TIG NUEPTOIEG KO ETOYIKES
dlakvpavoels  avoilypotoc-kAewoipatog tov otoudtov. (Aumeldvog, @vtevon

Kataption kot Ogpaneio apnelovoy, http://23)

2.2.2 Bhootog - O@0aipog

Blooroc

O PBrootdg g aumérov @Pépel MOV TOL TNV KOPLEY, Ta YovaTd 1| KOUTOLS, To
LEGOYOVATIOL JWCTHMATO, TO QUAAQ, TOVG OQOOAPOVS, TG éAkeS, TS TaSlovOieg
(Botpeg), tovg Tayvevels PAocTovg Kol TG KAVOVIKEG (QUOIKEG) KANUATIOES.

(Zuykpitikn, avaTOUIKN Kot HOPPOAOYIKT HEAETN T®V 0pYavev TG apmélov, http://7)

O9p0aiuog
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To apméM, dmwg Kot ta LVTOAOUTA EVTA, OTOTEAEL AVOIKTO cVGTNHA, KOOITL 6 OAN T
dudpreta g Cmng Tov dtatnpel TNV KavotTTa Vo avEavel, Topdyoviag véa dpyava. O
BAaoTOG QEPEL TO YOVATO KOL TO LECOYOVATIOL SIOUGTILOTO. TNV KOPLON LITAPYEL TO
KOpLPAIo HEPIOTOMNO TOL &ivol €vag KOPLEAIOG 1 EMAKPLOG OPOOAUOC, €V OTIG
LOGYAAES TOV QUAL®Y VITAPYOLY Ol LAGYOAL0i0l 1 TAGYL0l 0QOaAOl, TOV ATOTELOVV
pikpoypagio. PAactov oe guPpvaxn katdotaon. Kotd to Ttéhoc ™G mPAOTNG
BAaoTnTiKg TEPLOdOL (HEGH KAAOKAPLOV) O KOopupaiog o@OaAnoc EvAomoteiton
,KOTOOTPEPETOL KOL £TGL 1 TOPOATEPA OVOATTLEN TOL OUTEAI0D, avtifeta amd Ta
TEPLGGOTEPAU OTWPOPOPa dévipa, eSacpoarleTtor amd TOovg TAAYI0VLS 0PHUALOVC,
Kupimg avtodg mov Ppickovtar wpog v kKopvet. (Mopeoloyia kot Pvcioloyio

aumélov, https://43)

2.2.3 ®OAlo

Ta @OAAa TG aumédov givor amAd, TOAALOGYOY], EUUIGYKO, KOl EVOAAACCOUEVA GE
dvo drapetpikd avtiBeteg oelpés, amd £va GUALO avd koumo. I'a to auméAl ta OAAN
€xovv peydin onuocio yoti ekel kupimg yivetor n eotochHvOeon yio TV Tapaymyn
™G YAukolng, Pacikov cuotatikov Tov YAevkovs. Emiong @épovv otdpata, xupimg
oTNV KAT® EMPAVELN, TOV BonBovv otV aviailoyn aepiov yio TV eoTochvOeoT Kot
TNV ovVOmvon oAAQ Kol TV amoBoAr VEPOL LE TN LOPPT VOPOTUAOV KT TN O1OTVON.

To @VvAAo amoteleiton omd T0 picyo Kol TO EAACUO

Ddotoypagio 8: DOHALO apmelod
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2.2.4 Avanapayoyikd Opyava

Ta avOn eivor o cHVOETA TOALATAAGIOGTIKA OPYOVO TOV OYYELOOTEPUMOV, YU OUTO TOL
ayyewdomeppa  kolovvior kot avBoputa. Ta  oméppoata  oto  ayysldomEpUA
aVOTTOCOoOVTOL LECH GE E01KO KAEIGTO Opyavo TV moOMKn, n omoia oynuotileTon amd
ta KapmOPLALa. H mofnim petd m yovipomoinom petatpénetol o €101KO Opyavo, TOV

Kapmo.

Ta avOn avriotoyodv o€ «UETAHOPOOUEVOVS) PAOGTOVS, TOL TPOKVITOLV 0o
0pOaAovg, oTovg omoiovg T0 Kopvaio pepiotopo petamintet and PAACTNTIKO OE
avamopoymywkd épyoavo. To dvBoc amotereiton amd ddpopa eEaptuaTa: TOV KAAVKO,
0 omoiog amoteheital amd TPAGIVOL QULAAGPIO TO GEMOAM, TNV OTEQAVT, 1 OToid
amoteleiton amd £yypouo GLAAGPLOL TO TETOAM, TOLG GTNUOVEG, TO APPEVO UEPT TOL

avBovg, kat tov vmepo, T0 ONAL uépog Tov dvBovg.(Jackson R. S., 1994, h://17)

2.3 Kaihepyntikég @povtideg Apmérov

Avtéc kabopilovv, katd KOplo Adyo, to pEYEBOG KOl TV TOLOTNTO TG TOPOYDYNS.
[dwitepa Tovilovpe T1g 0pBEG amooTdoelg PUTELONG, TOV TOTOV 2 HETPA HETAED PLTOV
Kol 3 pETPOL HETOED YPOUU®V, 0@OD 1 HEYAAN TOKVOTNTO QULTOV OMovpyel
KaAVTEPEG TPoLTOOESES Yo TpooTacio amd T SAPpwon oTo eTKAVY €00 Kot
a&lomoinon tov eddpovg. Xtig emrpanilieg (onpég MOKIMES, Ol OMOCTAGELS OV
ocvotnvovtal eival 3,5 pétpa pHetalh TOV YPOUUOV, EVO Y10, TOYE £04QN LTOPOVV Vo

YPNOWOTOMBOVV HKPOTEPES OMOGTAGEIS LETAED TV PLTAV T.Y 2 HETPAL.

Tnv emoyn tov yewova 10 auméd Khadevetat. Efval o d0oKoAn teyviky, a@ov
amotel Evay EKTodEVUEVO OUTEAOVPYO e OPKETT EUTELPia, OOTE Vo EEQCOAACTEL M)
amodoon Kot M mowdtnTa TV kKAnpatov. To xAddepo amoPAémer eite omnv
pop@omoinom €ite oTNV Koproeopio Tov aumeAon. ZOUPOVO LE TO TPOCMIIKE oG

KPUiplaL Kot £(0VTog TavTo ooV 6TOY0 TNV TO0TNTA TS TPATNG VANG, £paprolovpe
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L0 TTO0TIKY O10A0YY], KATA TNV omoia amopakpvivovtal To EvAomompéva Practapia,
eVa apnvovtal ekeiva mov Ba amotehécovy Ta véa kapmopopa dpyava. To khadepo

TPENEL VO, OAOKANpBET, Tpv “Eumvioet “ 1o aumél amd TV xeepia vapkn Tov.

Tnv emoyn ™ avoiEng Eexkva n PAactikn dpactnprotnta. Aloykavoviot ot oghaipol,
apyilovv va avortoccoviot 01 TPAOTOL BAAGTOT, TO TPAOTA PUAAXPAKLL, EVA apyilovV
va Eeympilovv ot Ta&lavdies. To £6apog mpoeTodleTol Le OpYDOUATO Kol MTAVGELC.
Tote, mepimov, Eexvovv kol OVO ONUOVTIKEC YO0 TO OUTEA TEYVIKEG, TO
BAACTOAOYNUO KOL TO KOPLEOAOYMUO 7OV uUmopel va emoavoingbovv, ®ote va
emtevyfovv o1 kaAvTEPEG cLVONKES Yo TNV OUOAN avamTLEN TV PAAcTOV, TNV
KOPTOSEST Kot TV KOAVTEPN dTpoPn TV otapvAdv. Tlapakolovbwvtog otevd
Vv PAactikn eEEMEN Kot avamtuén, avaloya BEPota kat pe TIC KAUATIKEG GVVOT|KEC,
€QUPUOLOVUE TIC TEXVIKES TNG OTOPUALMONG 1 KON Kol TNG apaimons, 6ToyevovTag
mévTo 6TV TOWTIKY PeAtioon g mapaymyng , Bvcidlovtog mOAAEG QOpEG pia

VYNAN GTPEUUATIKT oTOS00T).

Tnv emoyn tov KoAoKoploH OAOL o1 aumeAdVeG Ppiokovtol 610 TeEAELTOiO GTAO0
avamntuéng, Bpokopacte Eva Pripa mpv amd tov Tpvyo. Eivar onuovtikd avty v
nepiodo, va eEACPAAIOTEL 1| TpOooTacio TG vVYelog Tov aumelMov, Tpoiaupdvovtoc 1
avTipetoOmilovtog  £yKalpo Kol  OMOTEAEGUOTIKG omoleconmote oobévelec. H
opipovon g kébe mowidog eivor  dloopeTiky o€ KABE OUTEAOTOTO Ko M
napakolovdnon wpénel va yiveton kdbe otryun. Otov ohokAnpwbel 1 dradikacio g
opigovong KL 0tav Kpivovue Tg To TEMKO TPoidv €Yel OTACGEL GTO. KOAVTEPO
EMOLUNTA YOPAKTNPIOTIKA MG TPOG TO YPOUO Kot TO péEyehoc, avdloya Kol TOV TOTO
BéPara Tov Kpac1ov oV BEAOVLE VO TOPAYOVLLE, ATOPAGILOVILE TNV MPO TOL TPVYOU.

(KX\ipo ko Aumé, http://41)

Téhog v emoyn tov EBWOTOPOL Kol APOV £YOVUE OAOKANPMOGEL TOV TPVYO,
TPOETOUALOVIE TOVG OUTEADVEG WE 10W0HTEPN KOAMEPYNTIKY @POVTION Yoo TNV
emopevn ypovid. Ilpémer vo amopakpuvBodv ta Eepd PAactdpla, evad sivor
AmoPOiTNTN M AVOVEDGST TV €600V e Kot Aiavon. ‘Exovtag punpoctd tov 6 o tov

yewova givor ma Etoyo va Egkovpaotel (Aumehoowvikég Anuovpyieg, http:// 44).
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2.3.1 Ainavon

AmoteAel pe Pefordtnro T onuovTikodTEPN Omd TALLPAS OpEYNG KOAMEPYNTIKY
gpyacio TG AUTEAOL 0OV UECH OLTNG EMOIOKETOL 1] AOENOT TNG YOVILOTNTOG TOL
€00QOVC Kot M €EACPAAIOT NG GPLOTNG TOcOTNTOG Ko avaloyiog Opemtikdv

oToyEi®mV oL ivon amapaitnTo Yo TNV KAAMEPYELX.

21010¢ TG Paocikng Mmoavong sivar 1 KdGAvym tov avénpévev avaykmv TOc0 6T
apywd otadle. ™S ypnyopns avénong towv PAACTOV KOl GYNUOTICUOD TV
tallovOiov, oAAd Kol peTayevéoTtepa KATA TNV TePiodo NG Toyelag avénong Ko
opipovong tov payov. H mocdtto kot 10 1060610 TV Opentik®V oToEi®mv Tov
wapéyovtal pe avtr, Kabopilovior amd 10 €i00g, TV NAIKIO Kot TOV TOpOy®YIKO

TPOGOVOATOAMGO TOV OUTEADVOL.

Dotoypapic 9
'Eto1, 0g ENpkolc aumeADVES Yo TNV TOPUY®YT KPACIHV OVOTEPOS TOOTNTOS, LE TN
Baoikn AMmrovon KaAvmrovton €5 0AOKANPOL 01 avaykeg NG KaAMépyelag o€ N, P, K,
Mg kot dropBdvovtor Toyov eldelyelg o€ tyvootoyeio kabmg dev etvarl Pkt M

EMPAVELOKN EPOPLOYN TOVG. (Aumél, .http://37)

Avtifeta, o€ 0OpOELOUEVOLG OUTEADMVES KOl GE VYNANG  TOPAYOYIKOTNTOG
emurpanélleg Kol OTAPWOOTOWCES TOKIMES Tap€YovTal Tov YeWmva : To 2/3 g
oLVoMKNG amattovpevng mocdttog N kar K wor ta 3/4 tov P xor Mg, evd ot
VROAOMEG TOGOTNTES £QUPUOLOVTOL EMUPAVEIOKA OTO HETAYEVECSTEPO TNG (vVOIONG
oTAd, TG ToXElag AVATTLENG TOV PAYDOV KOl TG WPILOVONG MOTE VAL KAADWYOLV, TIC
avENUEVES avdykeg TOv VYNAOD EopTiov Kot TG GVYKEVTP®ONGS Coydpmv. O axpiPnig

YPOVOS  epoppoyng tov Awmacpdtov  kobopiletor omd tov TOHmO  KOU  TO
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YOPOKTNPLOTIKA TOV €0GPOVE KOOMG KOl TO LETEMPOAOYIKA dEGOUEVA TNG TTEPLOYNG.

(Apmehovpyia, http://26)

‘Etol og Papid apythmon 54 Kot 6€ TEPLOYEG UE YOUNAO VYOG PPOYOTTOCEDY TO
dvokivnta otoyeio P ko K mpémer va epappolovron pe evoopdtmon vopig to
yeova (Aek. — lav.) oote va ektiBevtal oTig Yelepvég Ppoyég mov €uvoovv TNV
petakivnon toug oto £€6apoc. Avtifeta to N, Adym ™G HeyAANg KivnTikOTNTAS TOL
TPEMEL VoL EPaPUOLETOL APYA TO YEWDVA, 1] VOPIG TNV dvolEn dOTE Vo amo@edyovToL
01 €KTAVCELG TOV Kot va givar d100éo1uo oto puTd KaTd TNV TEPiodo G Toelng

avénong Tov PAACTOV.

H yopnynon rtov Almtov opyd tov yewpwova (Defp.) vrdé v popoen
oT00EPOTOMUEVOV MITOCUATOV TAEOVEKTEL QLTS TOV KOOV MTAGUATOV, AOY® TNG
SVVOTOTNTOG EKUETOAAELONG TOV YEWEPWVAOV Ppoy®dV Ywpig ToV Kivouvo ammAEidv
OAAG Kot TG KAMpaKovuevng mapoyns N ota utd pe Pacn T avaykeg Tovg, 61O
Héco Tov yeymva eEac@aiMlovtag £T61 EMAPKELD PPOYOTTOCEWMY YO TV LETAKIVIION
tov P ko tov K péoa oto €00pog aAld Kot tnv mpootacio tov A{dtov omd TIg

ekmAvoeig. (Carlson, J. S. Jacobson, G. A. Nielsen, and E. O. Skogley, 1991)

210 AAPPLEG HUNYOVIKNG GVOTOONG OUUMON €04QN Kol GE TEPLOYES UE VYNAEC
Bpoyomtdacelg N YopNynon OAMV TV MTOGUATOV TPETEL VA YIVETOL 0Py TO YEYWMDVOL
(DePpovdpro) N kKo vopic v avoién (apyéc Maptiov) yia va gloyiotomoobvTal ot
OTOAEIEG KO VO Etvar Eykopa SoBECIA OTA PUTA. ZVVICTATAL AVAAOYO LLE TOV TOTTO
KOl TO YOPOKTINPIGTIKA TOL £00(QOVS 1| ¥pNon ocvvhetov €dikdv N-P-K Mracpdtov

OV KOAOTTOLV TIG aviykes Tov apmeddva. (Mntotog, 1. K., 2003).

2.3.2 ®UTOTPOCTATEVTIKES UVAYKES

ATd Vv gmoy1| mOL TO AUTEAL AMOTEAEGE OVTIKEILEVO BLOTOPIGTIKO KO GTN GLVEYELD
GLGTNUOTIKNG KOAMEPYEWS amd ToV dvBpwmo, N Tapovsio exBpdv Kot acheveldv
ntav po Aoyikn ovvénew. Opiopévor gxfpol amd avtodg evd vINPYoV Kot dev

gvoyrovoav, Pprkav aeBovio Tpoeng kol avamtdyOnkav toydtepa amd TOLG
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Brodoywkovg tovg €rBpovs. Ot KOAMEPYNTIKEG TEYVIKEC OV EQOPUOCTNKAY KOl
epappolovtar pExpt oNUEPA (XPNOT OPLOVDV, KATHYPNOT TOPAGITOKTOVOV, APIELOT
KA ) Ponbolv emiong oty eppdvion véwv (oikdv efpdv m.y. TO AKapl TOV
0POoAUOY TOL oumeAOD, ol Opimec, o TETPAVLYOS (KATAYPNON TOPAGITOKTOVMV,
VREPMITAVGELS), N ™ms Mecoyeiov mpdopata  (PLTOPUOVEC-LTEPAPIELOT|-
vrepAmavoelg) .(ITavayodmovrog, X. I'. (1997). AcBéveieg kapmoPoOp®V dEVTIPOV Kot
apméLov) (Xpnoyeg odnyieg yio TV QUTOTPOGTAGIO TOV AUTEALOD,

http://20)

1. H Evdeuida tov aumeiiov (Lobesia botrana, Lepidoptera: Tortricidae)

Ddotoypagio 10: Tékelo £vtopo Evdepidag

(Pvromaboroyio. Aumelo, http://38)

2. Opines. (Frankliniella occdentalis, Drepanothrips reuteri, Thrips tabaci)

Ddotoypagio 11:0pinag: Eoydpwon oe dpyeg pdyeg mokidiog Zovitovivo

(ExBpoi ko AcBéveleg tov apmeiod. http://30, H kahhépyeto g emrpanéliog
covAtavivag, http://6)
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http://0.0.0.38/
http://0.0.0.30/
http://0.0.0.6/

3. Epivwan (EriopHyes vitis)

dotoypapio 12:Epiveoon apreiiod

(Aumeroowikég Anovpyieg ,http:// 44)

4.. Ilepovooropos (Plasmopara viticola)

Daotoypapia 13. Tlepovocmopog: «Knirideg elaiovy

( Aumén ,http:// 33)

5. Botpityg (Botrytis cinerea)

Ddotoypagpio 14Botphtng
Mmnovpumnog, B. A kot Xxovvtpddkng, M. 0., 1996)
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6. Qid10 (Uncinola necator)

Ddotoypapia 15:Qid0
( Qidwo, http:// 49)

7. Iexa (Fomes ignarius xez Stereum hirsutum)

Dortoypapio 16; Toxa

( Exbpoi xar acOéveieg g aumédov http:// 3)

2.3.3 Karepyntikég [leprmonjoeis

Mo va metdyovpe pakpoPfOTNTU GTOV AUTEADVO LOG TPEMEL AVTAOG Vo fpiokeTal o
dprot puon| katdotoon. o va cupPaivel avtd Ta Tpépva Kupimg Tpémetl va £xovv
KOTOAANAY  SlopOpP®on, PAUCTOMOPOY®YIKY] 10OPPOTi KOl TO QOPTIo T®V

OTOQLAM®V Vo unv vrepPaivet Tig SuvaTdOTNTEG TOL KAOE TPEUVOL. AVTE LITOPOVLE VO
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TO. TETOYOLUE HE TNV KOAMEPYNTIKY TEYVIK mTov 0Oa axolovbncovpe, oty

TPOKEEVT TEPImTOON UE TO KoTaAAnAo kKAGdepa. (Kovsovrag, K. 1., 2002)

Me 10V 6p0 KAASEUO TOV QUTEAIOD EVVOOVUE TN UEPIKN N OAKY] 0QaipesT OpYaveV
TOV TPEUVOL HE TOUES TTOV YivovTal 6ToVG PAAGTOVC, TIg KANUATIOES, TOVG Pparyioveg
Kot Tov Koppd. To khadepo cupPaiiel 6TV TOCOTIKY KOl TOWOTIKY 0mTd300T TV

npéuvov kat oty e&looppomnon g Praotnonge.( Khadepa apmerion, http://34)

Avaroya pe 10 PACTIKO 6TAS0 TOL TPayUATOTTOEITON dtaKpiveTal o€: o) XeWepvo
N &npd KAadepa ,to omoio yivetal Katd Tn XEWEPD OVOTOVGT TOV TPEUVEOV Kol
aeopd TV agaipeon KAnUatidoov 1 Tunudteov Toug kot Bpaydveyv. Altukpivetal o
KAdepa dapopemong Kol Koapmogopioc. To mpdTO agopd v avimtuln Kot
vrooTNPEN TOov OKEAETOV Kot TNG PAAcTnong tov mpéuvev Kol epopuoleton
ocuvnlmg v 3-4 xpovia amd TV EYKATACTOON TOV QLT®V. To dghTEPO QPOPA TN
pvOUIoN T™C TOPAYWOYNS KO TO GYNIO TOV TPEUVOV, avAAoya pe Tov aplBud Kot ™
0éon TV 0PBUAUGV TOL AENVOVTOL OTIC TAPAYMYIKES HOVAdES , Kal B) Oepvd M
YAopd KAadEUaTO TOL OTOlo YivovTal Katd T Odpkeln TG PAACTIKNG TEPLOSOV Kot
apopolv emepPacelc oe yAwpd Opyovo TOV TPEUVOL KOl GTOYEVOLV GTNV
eElooppomon ¢ PAdonong, ot opbwon AobdV KaTd TO YEWEPVO KAAOEN,
otV Peitioon TG mOTNTAG TOV CTAPLAIOV KOl GTNV ONUovpYio KATAAANA®V
KAMNUOTIO®V Y10 TO YEWEPVO KAADEND TG EMOUEVNG XPOVIAS. ATOTEAOVVTOL OO TO
BAOAGTOAOYN O, TO KOPVEOADYNLLO, TNV OPAIPEST TOYLPVOV PAAGTOV, TN XOPAYT], TO

apaiopa eoptiov kat to EepvAhopa. (ApiEpoua Aurelovpyio, 1998)

Mo 11 Topadoclokég ovomTomoIes TOKIALEG Kol TIg emtpanélleg MOKIALES OV
Kapmo@opovv Paptd, cvotivetor TO Ppoyd KAAEHN ©TOVG V0  0EOAALOVG
KOPTOPOPO YWPIG OVTIKATOCTATN G KUTEAAOEWN YPOUUIKO oynpatiopnd (pe n yopig
VTOGTUAMOT)), EVA Y0 TIG TOOTIKESG, elcaydueveg motkihieg (Cabernet sauvignon,
Merlot, Shiraz, Chardonnay xt\.) oynpotiopdg G€ YPOUUIKG GULGTHUOTO TUTOV
“Guyot”, pe 8 0@BuAHOVG TG0 KAPTOPOPO KOl OVTIKATAGTATN 2 0QOaAudV, N
apeinievpo Kopddvl tomov “Royat” pe 6 wopmopdpovg 2 oeBoipmv yopig

OVTIKOTOGTATY, ATOTEAOVV APTIEG EMAOYEC.
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Ocov apopd 10 BEpko kat TIg ENPKEG GOVATOVIVES, EQapUOlovpEe IKTO KAASENO e
KapToopo 4-6 0@OAAUGV Kot avTiKaTaoTdtn 2 o@Boipmy. Makpd kKAddepa TpEmet
va eapuoleTal oTig apdevLOpEVEG cOVATAVIVES e Kapmopdpo 7-10 opBaiudv padi
pe ovtikatootdtn 2 o@aApdy. Ta To evOESEYHEVO GLGTHLOTA VTOGTOAMONG TOV
emTponéllOV TOWKIMAOV OUTEM®V €ivol TO apQITAEvpO KOPOOVL GE YPOUUIKO
oYNUOTIGUO, TO OUQPITAELPO KOPSOVL LIOGTNPIYUEVO TAV®D GE UETAAAMKOVG GTOAOVG
oynuatog “Y” xor n kpefativa. (ITapaywyn owomomowmv kot emtpoméliov

oTaeLAIOY TodtnTag, http:// 19)

2.4 Baowd otovyeio mov TEPLEYOVTOL OTOV KAPTO

H avémtoén g payog mopovstalel po AN oryogdn KapmouAn kot avéaver 4000
nepimov @opég amd v avOnomn uéxpt 10 TEAOG TNG MPIHLOVONG TOL KOPTOL.
I'evikevovrtog Oa propovoe va ywpiobei o Tpia Kupiwg otadio. Apyikd Tapatnpeiton
évtovn avénon (otadio 1), akorovbel n Aeyduevn edon votépnong (otdoo 2) dmov
Eyovpe pkp1 1 kaBdAov avénon g payas (Kupimg 6To GTAPVALN LLE CTEPUATO) KOl

TEAOG M GAoM NG wpipavong (otdowo 3).

H advénon g payoc opeiletan ev PPl 68 KLTTAPIKES d1oPETEL aAMG Kupiwg otV
OYK®ON T®V KLTTAP®V TOL TEPIKapTiov. Eved o apBudg tov kuttdpov katd v
dlapkewn e avEnong g payos ow&dvetl 3-4 eopég, 0 OYKOC TV KLTTAP®WV oEAVEL
katd 300 mepimov popéc. Or mapdyovteg mov emnpedlovv kot kabopilovv T0 TpdOTLTTO

avATTLENG TNG OTANG GYLOEW0VS KOUTOANG OEV Etvat aKOUT TANPOS YVOOTA.

doivetan Opume 611 n avénon g payog oto 3° otddio ogeiletar Kuping oe adEnon
™G TEeoNG OmMUPYNS TV KLTTAP®V GE GLVOLAGUO WHE TNV EMUNKLVON TOV
KUTTOPIKAOV ToyOpaTov. H onpovtikn cueompeuon caxydpmv o610 oTédlo ovTd
cvuvnyopel aLEAVOVTAG TO OGUMOTIKO SUVOUKO TOL KLTTOPIKOD YVUOV, Kot €Tol
npowbdvTag TV peTapopd vepolh mpog T pdya. To tedwd péyebog g payog
eCaptatonr amd TV Oedopévn TOKIAlL (yeveTikol mapdyovies), mEPPOAAOVTIKOVG

(Beppoxpacio kot 6100eG1LOTNTA VEPOD) Kol KAAAEPYNTIKOVG TAPAYOVTES.
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Ot avontueodpueveg payeg eival GOTOGVVOETIKG SPACTNPLES OV KOL TO LEYOAVTEPO
HEPOG TMV POTOGLVOETIKAOV TPOIOVTOV PeTAPEPETOL amd To. VAL H avamvon ot
payo @Bavel oe péyioto eminedo oto 1° 614810 AVATTLENG KoL PEIOVETOL GTN
ovvéxele. H petafifoon amd 10 2° oto 3° otddio onupotodotel v apyni g
opipaveng kot yapoktnpiletor omd TANO0C ELGLOAOYIK®V HETAROA®Y 1OV

ocvppaivouv pe tayvTotovg puouote (cuvnbwg péoa o 1-2 uépeg).

INUOVTIKOTEPEG amd aVTEG TIG LETAPOAES EIvOL 1 ATOGKANPLUVOT] TOV TTEPIKOAPTIO, 1
ovoompevon cakyapwv (e£olmv), n pelwon g Tithodotoduevng o&vtnrag Kot M
avénon tov pH, n avénon tov avomvevotikov mniikov (RQ), m avénon twv
OLYKEVTPAOCEWV TPOAIVIG Kot apywivng kol 11 o0vBeon avBokvavdv oTig EyYpOUES

TOIKIAES.

Ymv avénon Kot TV OPIHaven TOV paydv OAVETOL VO, EUTAEKOVTOL KOl KATOEG
(QLTO-0PUOVES, KVPIMG T0 0moKiokO 0&H (ABA) mov mpowbel v cucompevon Twv
coakyGpov kol v petdPoon oto 3° otddo. H e&wyevic emiPory oadld ko ta
evdoyevn emimeda yiepelhvikov o&émg (GA3) delyvouv va emnpedlovv 10 TeEMKO
péyebog TV paymdv, TPOTEIVOVTOG KATON EUTAOKT TNG PUTO-OPUOVIG OVTNG OTNV

avéntikny vt SladIKacioL.

Y10 1° 616810 NG avamtuéng g payeg o 50% mepinov tov N Bpicketar pe popen
appoVIoK®OV Kotoviov. Katd my opipoven 1o cuvolkd N ot pdya avéavet, Adym
avéNoNG TOV OUUOVIOK®OV 10VIOV Kol TOV opvolémv. ApKETO QOIVOAIKA OmavTovV
o paya TOv 0 TOTOG Kot 1] GLYKEVTP®ON Gaivetol vo ennpedloviat and dpopovg
Brotikovg kot aflotikovg (TepParAoviikods) mopayovies oAAd Kol TNV €KAGTOTE
oo apumélov. Xovnbwg etvar Tapdymya VOPOEL-KIVOUIKOV 0EEMS, OT®S KAPETK
Kot KOupoptkd o0&y, oAafovoedn (6mwg avBokviveg) kot tovvivee. Ta un-
QAOPOVOEWN OCLGGMPELOVIOL KVPIOG OTO  YVUOTOML TOV  KLTTAP®Y  TOL

LEGOKAPTIOV, EVA TO PAAPOVOEN GTO TEPIKAPTIO.

Ov opopatiké evioelg ovvtifevior kvpiog oto 3° otddo kol Kuping

GLGGMPEVLOVTOL GTOV 10TO0 TOV TEPKaPTiov. Avtifeto amd T1g avBokvdves, 1M
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OLGGMPELON TOVG Oev oyeTiletar pe TNV CLYKEVIPp®ON TOV cokydpwv. [ToArég
EKOTOVTAOEG TETOIWV EVOGEMY £YOLV eVTOTIoOEl, KUPIMG OAKOOAEG TEPTEVIMV KOl

Mmapd o&Ea, OTWG AVAAOOAN, TEPTIVEOAT], YEPOUVIOAN KOl AVOAEVIKO 0EV.

H Oeppokpacio kot 0 poTIGHOG givar amd TOLE GNUAVTIKOTEPOVG TTOPAYOVTES TOL
emmpedlovv Vv avdntuén oAld Kot T 6VGTACT TOL YLUOV TV paydv. Xe Oepud
KMpota 1 opipaven mpoympd mo ypnyopo amd 0Tl 6€ YuypES MEPLOYES QAL TO
TeMKO péyeboc g pdyag dev @aiveton va emmpedletor amd v OBepuokpocio. Xe
Oepud kKMpoata 1 meplekTikOTNTA €lvorl LYNAOTEPT € cdyapa oAAd cvvinBmg o
YOUOG €xel younAn o&btta. Avtifeta oe Yuypég mePLoyES €xovpe KaAn o&uTNTO
aAAd cvvnBwg PTyd o cdiyopa ctaedMa. To ewg emnpedlel ™ ProcHvOeon twv
avBoxvavav, Wilaitepa oe opiopéveg moikidieg. TEAOG, por YOUNAY GYETIKA €vtaom
QmTOG Qaivetar va mpokaiel peiowon tov peyébovg g pdyag, Tov pH Ko g
OLYKEVTPMOONG TPOAVIG. (TMopaywyh owomomoiney Kot emTpanéliov GTaQLAMGY TodTNTaG,
http://19)

2.5 Amtioeig o€ poxkpootoryeio kou vyvootoyeio - Tpo@omevieg

OPTEAOV

H péylotm ovykévipoon ovopyovev OperTikdv GUOTATIKOV —GTO  OUTEAL
wapoatnpeital Katd Vv Evoapén g avénTiknig mep1doov (vopic v AvolEn Héypt Kot
™V TEPL000 NG AVONONC) Kol LEIMVETOL GLVEYMG Kot T ddpkelo TG avénong. H
peiowon vy mapdaderypo g ovykévipmong tov aldtov (N) ogeiletar 610 OTL 1
mocdtTa N 0T0 QUTO TapapEVEL 1 101 1] EAVETOL LEPIKMG EVM 1 aENCN NG

QLTIKNG Propdlog tvor cvykprrkd poydoio.

Me dAha Aoy Katd To TEAOGC NG ALENTIKNG TEPLOGOV TOPATNPEITOL GVCCOPEVOT
COKYOPOV G€ 16TOVG (KLPlG 6Ta GTOEVALN) N TOPOYM®Y] CLCTOTIKAOV KUTTUPIKAOV
TOYOUATOV (Kupimg 6T VAL Kot TOVG PAAGTOVG) SLGOVALOYT TNG TPOGPOPNOMG
avopyavev Bpentikdv ctotyeiov and t piCa. [apodpola peimwon g cvykévipwong
TopoTNPEiTAL KO 68 GAAOL avOpyavo ototyeia 0Ttme o kdAlo (K) kot o pdogpopog (P).
Avtifeta, 1 ovykévipmon Tov acPeotiov (Ca) kot Tov Mayvnoiov (Mg) ota VAL

avEAVEL OpLOKE 1 TAPOUEVEL GTOOEPT. ZVVOAIKA, UWTOPOVLE VO TOVUE OTL TO OUTEAL,
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oe oyxéon pe GAAo KOAMEPYOOUEVO QUTE, €YEl LIKPES OMOLTNGELS TOGOTIKO GF

Opentikd ototyeio Katd TN S1dpKelo TS avENONC.

Yyetikd peydreg amortoelg oe K éxer n pdya ko axolovBovv ot fractol kot Ta
@OAMa. H cvveyne cvoompevon opyavik®dv o&€wv amd to @OAAL péoa oTIc payeg
wopponeitar and Koatdvia Kuping K, to omoio teAikd amavid péoa ot pdyo pe
popoen aAdtov, Kuping 6&vov tpuywkol kaiiov. H éldewyn K pv and v évapén
mg opipovong tev otaeuMov aviiotofpiletor pe gldttoon g ovvleong

0PYOVIK®V 0EEMV KOl LEIMGON TNG AVATVEVGTIKNG OPUGTNPLOTNTOC.

To alwto (N) givon amapaitnTto SOUIKO CLGTOTIKO TOV AUIVOEE®V (TTPOTEIVAV), T®V
VOUKAETKOV 0&Emv Kot g YAwpo@OAANG. Tpoeomevia oe N éxel g apykd
CUUTTOUOTO YAOP®OT oTo OAAN NG Pdomng Katl peiowon g mapaywywkotros. To
@OAMo €xovv TNV péylotn ovykévipoon N kot akolovbel m pila. Avtd esivan
avapevopevo yioti ota @OALA vdpyovy ta Vo (TPOTEIVES) Y10 TIG ONUOVTIKEG
petofoAkég dlepyacie, Omwg o kOvkhog tov KaAPwv (pmwtochvOeom) kor o

HETOPOAOUOC TV VIOTAVOPAK®V.

To N elvar emmAéov dopkd CLOTOTIKO TNG YAMPOPVLAANG. Ze cuvOnkeg EAAeymg
aldTOV TTapaTPEITOL HETOPOPA TOL amd Ta MPUa VAL Tpog ta veapd. Etot, ta
onNUElD TNG YADPMONG TAPOUTNPOVVIOL TPMTO oTo VAAG TG Pdong (dpua) Kot
apyotepa ota veapd. Ilpwv Ouwg to onueion yYAopmong moapatnpeitor Hetmpévn
napayoykotto (avénon Popalog / povada ypoévov) e oAOKANPO t0 ouméAl. To
TpOPAnua avtipetonileton pe Aimavorn, Opwg vmepPfoiikn dwwbecipudtnTa N €xet
OPVNTIKG OTOTEAECUATO. GTNV TOPAY®YN, OOTL €Vvoel TV vrIepPolkn avlmTvén

QLAAOUATOG GE PAPOS TNG TOPAYDYNG CTAPVAIDV.

To auméhr amoutel oyetikd peydreg mocdtteg o€ koMo (K), maporio mov dev eivan
dopkd GLGTATIKO OPYAVIKOV Hopimv 610 PLTO. O poAOG TOL eivar TOALATAGS OAAA
Oyt axoun mAnpog devkpwvicpévos. I'vopilovpe O6tL petagépetor kot fondd ot
petapopd TV cokydpwv. Eniong ypnoponoteitol cov 0oGU®TIKOG TAPAYOVTOS Y10 TO
dvorypo-kKieioyo tov otopdtov. Xoppetéyet otn pvoon mg o&vmrag kot tov pH

010 YLUUO TV oTapLMdv. [Ipdopateg peréteg mpoteivouv suppetoyn tov aldTov
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om JOpdon TV ovvdv Kol £€I61L TNV EUTAOKN TOV OE £vo. UEYAAO €LPOG
PO PETIKMY PLGLOAOYIK®V SEPYAGLOV avATTLENG TOV PLTOV Tpopomevia oe K £xet

®¢ amoTELECUA PEIDMOT TNG TAPOYWYIKOTNTAG — OAVATTLENG TOL PVTOV.

O oaocpopog (P) amotelel Sopikd GLOTATIKO TOV VOUKAEIK®V 0&EmMV Kol TV
eoo@olmidiny. Ot TuPoP®SPopKol deouol HETAED TOV POOPOPIKAOV OUAd®V TOV
voukAeoTdiwv Tov ATP givar despol vynANg evépyelog Kot oNuaciog ylo tn pon g
evépyewg péoa oto ouméAl. Tpopomevia @OOEOPOV £YEL OC AMOTEAECUO LEIOUEVT
QMOTOGHVOESN KOl YADPWOGCT TOV GUAA®V, 0AAL KOl LELOUEVT] TKAVOTNTO KOPTOOESTG
KOl TTOPAYOYIKOTNTAG GE GTAPVAL.

(AmelkoOvion ™G YOPIKNG TOPOALAKTIKOTNTAG TOV GUYKEVIPOGE®V (®opOpov,PH
Kol NAEKTPIKNG ayoyuodTnTag, http://18)

Meta&d dAA®V GNUOVTIKOV Y100 TO OUTEAL LOKPOCTOLYEI®MV oNuUavTikn B€om KaTéyet
10 payvnotlo (Mg) g dopkd cvoTaTIKO TNG YAWPOPVUAANG 0AAG Ko ¢ cuvEVILHO
apkeTv evidpwv. Tpoeomevia payvnoiov GLVETAYETOL YADP®OY TOV QUAA®V,
apywd ota eOAAa TG Pdong, ywrl OTtmg kot oty mepintmon tov N, pmopet va

LETOPEPETOL OO TOL DPLULO. OTO VEAPE POAAAL.

H tpogomevia mov opeiletar o EAAenyn Kamolwv UiKpooToyEimv gival Eva amd ta
ONUOVTIKOTEPO TPOPANUOTO TTOV EYEL VO AVTILETOTIGEL 1] AUTEAOKOAMEPYELN GE OOV
TOV KOGHO. ZTN CULVEXEWL OVAPEPOVTOL TO. CTOLONOTEPO. LUKPOGTOXEI KOl O

(PLGLOAOYIKOG TOVG POAOG GTO CLUTTEAL.

Zn, Yevddpyvpoc (Zinc) Amapaitntog yio T dpacn oAV eviduwyv, eunAokn ot

BoovvBeon g ovéivng TAA (wwdoro-o&wd 0&D) péom g odvBeong g
tputo@dvng. ‘EAdenym ce Zn mpokaAel apykd yAOP®ON oTa TOAD VEAPH QUAAA.
levikd 1o @OAAO €yovv  kpOTEPO péEYEBOG TOL  ELOIOAOYIKOD Kot €miong
napatnpeitor petwpévn avantuén tov Practaov. ‘Eva dAlo countopa éAleyng Zn
etvar m mapoywyn TCOUTIOV pe WKpO aplBpd paydv, ol omoieg £xovv Guyvd Kot

pkpd péyebog.

B, Bopio (Boron) Amapaitnto ywa tn dpdon opiopéveov eviOU®v Tov gUmAEKoVTOL

ot Procvvleon g Aryviving kot tov petafolopnd eawvolkav o&émv. To Bopilo
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CUUUETEYEL OTNV EMUNKVVOT TMOV YUPEOCOANVOV KOl &ivol amopaitnto otnv
KUTTOPIKT OlaipecT) akpaimv pHeplotopdtov ™ pilag kot Tov Bractov kabmg emiong
Kot oto veapd @UAAa. Télog qaivetor 0Tt T0 POPLO GLUUETEXEL OTNV UETOPOPE,
coKyGpmv pésa oto euTO. EAlenyn mpokaiel vEKP®OTN TV OKPOI®V HEPICTOUATOV
0V PAocTod Ko oTpéPAon tov veapdv khMpoatidoov. Onmg kot otnv EAdetyn Zn,
TOPATNPEITOL TOUPAYOYN TOOUTIOV PE WIKPO aplUd poydv, ol 0moieg £Y0VV TOKIAO
péyeboc. Meyddeg ovykeviphoelg Opmg Popiov oto €8apog gival Tofkég yuoo To

OLUTTEAL.

Fe, 2ionpoc (Iron) Amopaitmto yio ™ obvbeon g YAOPOPUAANG KOl GE TOAAEG

o&eoavaywyikég avtiopdoels. ' EAlewym oe Fe mpoxadel apyid yAdpwon oto veapd

QOO

Cu, Xaixoc (Copper) Zouuetéxer otn opaon moAAdv eviOuwv, 1dlaitepa TV
0&E1000VAYOYIKOV GUCTNUATOV. ATOPOITNTOG G TOAD UIKPES CLUYKEVIPMOELS EVA GE

VYNAEG etvan W1aitepal TOEIKOC.

Mo, Molvfoaivio (Molybdenum) Xvvévlouo oe 600 Evivpo PETOTPOTNG VITPIKGOV

OVTOV GE AUUMOVIOKAL.

Ao TN OTLYU TOL TAPATNPOVVTIOL GUUTTMOUATO EALEWYNC OPENTIK®V GTOLKEIWV GTO
OUTEAL, 0VTO onuaivel 0Tt £xel NON emEADEL oNUOVTIKN EMOPOCT) OTNV AVATTVEN TOL
@ULTOV 1 otV Tapay®YKotTo. Eitvar cuxvd to eoavdpevo o EAdenym o€ KAmolo
otoyeio va mpokaiel otadlokd peimon g mopaywykdétntas. o avtd tov Adyo Ko
eMIALOV eMEON M EAAEWYN o€ OPOPETIKA Opentikd ototyeio pmopel vor Tpokaiel
ToPOUOL CUUTTAONOTA, Eivol amapaitnTo va yivetal avdivon yio Opentikd ctotyeia.

(Baowkn Aimavon opmeAiov>.: http://48)

H avéAivon tov €dapovg pmopel va ddoel ototyeia yio to pH, v alatdétta 1 v
omopEn tolikdv ovoudv oAAE cuvnbog dev etvar agdmioTog TPOTOS Yo Vo
EVTOMIGTOVV Ol GLYKEKPWEVEG Opentikéc amautnoelg tov aumedodva. H avdivon
QLTIKAOV 16TAOV givor 1 TALOV €VOEDEYIEVT] ADON KOl GE GLVOVLAGUO LLE OVOAVOT)

delypatog €6d@ovg Bo dMGOLY TNV AMAVINGCT YO TOV TPOTO OVIYETOMIGNS TOV

TpoPANLaTOG.
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2.6 owotika yopoxtyprotika--Ilowuiieg Aprélov

O o GNUAVTIKOG TapdyovTag oL kafopiletl To Eexmplotd dpopa Ko T yevon kabe
KPOG100 £ival 1 0vomoMm G TotKIAio apuméAOL amd TV ool TPoEpyeTal. Ao TOVG
YEVETIKOVG YOPOKTNPES TNG e€apTdvTal AUESH TO HEYEDOC TG PAYAS TOV GTAPVLALOV,
1N oVLGTOGT KO TO YPAOUN TOV GAOLOV, 1] VPN TOL Kol 1] GYECT CAKYAPOV Kol 0EEDV.
Oco pikpotepo eivar to @povTo, TOGO HEYOADTEPN €lval 1 CLYKEVIP®OY TOV
apopdtov. Oco mo YovIpoOS Kot EVIOVOL YPMUATOS Vot 0 PAOLOC, TOGO EVIOVOTEPO
o eivar 10 YpoOHO Kol 1O dpopo tov Kpacov. Oco peyalvtepm elvar 1
TEPLEKTIKOTNTA GE GAKYAPO, TOGO LYNAGTEPOS OBa elval 0 adkooAkdg Pabudc tov
Kkpac1ov. H cvykévipmon tov 0EEwv 106QaAEL TN YELGTIKY] 1IGOPPOTTIa.

Eivar Aouwmdv pavepd 0Tl eKAEKTA KPOoLd TOOTNTOG TOPAYOVIOL OO «EVYEVEICH
OWOTOMCUEG TOIKIMES AUTELOV, OTAV KAAALEPYOVVTOL GE TEPLOYES OTOV TO £J0POG
Kol 70 KMpa etvan katdAAnia. O cuvOLAGUAG AVTOV TOV TOPAYOVI®OV OTOTEAEL TO
owoovoTNUo KAOe mePLOYNG, TO OMOi0, Y VO OMOEL TO KUAVTEPO OLVUTO
OTOTEALEC O, TPETEL VO GUUTANPAOVETOL APUOVIKAE 0O TOV avOpOTIVO TOpAyovTa, TOV
aumeAovpyd, mov enegpfoivel ot {oN TOV AUTEAIOD e KOAMEPYNTIKES TEXVIKES KO
epovtides. Me Tig amopaitnteg MIAVGEIS KOL TO OPYMUATO, UE TO KANOEUOTO, TO
KOPLPOAOYNLOTO KOL TO, OPOLOUOTO, LE TNV TPOooTacio amd Tic achéveleg Kol Ta

Gilava.

O moikidiec oumélov eival yiMddeg ko yopilovtar oe: o) emrpanélie, PB)

OWVOTOWGILES , Y) TOKIMEG Yo €101KN ¥pnom , ) mowihieg vrokewwévev . H kdbe

OWOTAPAYWYOG XDPa KAAMEPYEL TIG YNYEVELS (VTOTIES) OVOTOMGILEG TOIKIALES, ALY
Kot TG Aeyoueveg oebveic, avtég dnAadr mov cuvavtdvtar oxeddv ce OAOV TOV
owomnapaywyd koouo. (Auméh, http://35) Or npadteg divovv cvvnbwg Kpaoid mov
npoopilovtar Yo eyydpo. KOTOVAAMOT|, LE OPKETEG EEUPETELS, «KAUGIKES) Tl OT1)
oebvn ayopd, evd o1 de0TEPEG Oivouy GLVNOMG KPAGLA TTO «EVINIOL» KOl EVKOAOTEPOL
AVAYVOPIGILOL YOPAKTPO, EVOS TTO EVPEMS ATOJEKTOV GTVA, TOV TOPOVGLALEL OLMG
TEPAOTIEG O10LPOPOTOMGELS AVAAOYO LLE TIC CLVONKEG KO TIG LEBOGOVG KAAMEPYELNG.

H emkpdinon tovg, o160, dev eivar tuyaic, agod OVImg TPOKEITUL Y10 TOIKIALEG
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amodEdELYUEVOL TTO10TIKOD duvapkoy kot a&iag. (TTouckieg ,http:// 50)

Amd TIg O YVOOTESG KO 10000 LEVEG TTOKIALES vt 01 akOAOLOES:

Aevkéc diebveic owvomomjoiues: Chardonnay , Sauvignon Blanc

EpvOpéc diebveic owomojoec: Cabernet Sauvignon , Merlot, Syrah., Barbera,

Dolcetto, Cabernet franc, Gamay, Grenache.

Elnvikéc Aevkéc owvomorjoiues . Acvptiko, Mooyoeikepo, Andavi, Adnpt, Aligoté,

Bniava, Gewurztraminer, Molayovlid, Mooydto, Nteurniva, Palomino, Poditng,
Poumora, ZapPatiavo x.a.

EAnvikéc epvblpéc owvomomaiues: Ayiwpyntiko, Ewvopoavpo, Kotowpdht, Kpacdro,

Anuvid, Avdtiko, MavinAapid, Mavpoddaevn, Neykdoka, ZtaupmTo.
Soveymg avEavopevo evolapépov apyiletl emiong va EKONADVETOL TOYKOCUIMG Yo TN

Aevkn Riesling kot v epvBpn Pinot Noir. (EAAnvikéc TTowihieg, http://29)
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Kepdioo 3. YAika kor MéBooor

3.1 leproyn £pevvag

H epevovnuikry pog Spaocmmpdtra €lofe yopo oTov apmeddvo Tov  Anuntpiov
TopmhoréEn tov Anpotikov Awopepiocpotog twv Mikponpav, oto Anuo Néag Ayyidiov
otV Mayvnoia. H cuvolikn éktaom tov aureddva givor 43 otpéupota kot omoteleiton
and tpio Knuoto ektdoewg 22, 10 ko 11 otpeppdtov ota onoia £xovv eykataotadel

aureAdveg o 1996, 10 2004 ko To 2008 avtictotya.

To auméAl oto omoio mpaypatomomOnke mn €pesvva givon to ouméAr €ktaong 10
OTPEUUATOV, TO OTol0 PploKETOl EYKATEGTNUEVO GE EMIKAIVI] AOQIoKO, eV 1| LTOAOITN
éktaomn tov aumeMov sivon eminedn (Pwt.17). £10 dved Kot KAT® OPlO TOV AUTEADVA
dpyovtor aypotikoi Opopol mov ywpilovv TOV OUmEA®VOE Omd GAAOVS YEITOVIKOVG
QUTEADVES. ZTO Oe&l TUMUA TOL aypol PPICKETOL OTWPOVIG UNAMY EVA TO OPIGTEPO TUNLUOL

TOV YEITVIALEL HE OKAAMEPYNTN EKTOON.

Ddortoypaeio 17. epapotikds opmeAdvog

O1 anootdoelg utevong petald tov mpéuvev gival 0,9 pétpa Ko petalld TV Ypopp®V
2,6 pétpa. H mowcidMa ¢ apumélov mov kaAMepyeiTal GTO TEWPAUATIKO aypOTEUAYLO Etvar
“Ayiopyitiko’ Kot M GUVOMKN TapayOUEV] TOGOTNTO CTAPLAMOV emeEepydleTor 61O
WwTKd owomoteio TG owoyévewng ToumloréEn mov Ppioketan otig MikpobnPeg, ot
andctacn 800 pETpeOV amd TO KINUA Yo TNV TOPAY®YN KPAclov, enwvupiog <<Ktrua

TopmhaAéEn>>.
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3.2 Howhia apmérov “Ayimpyitiko”

Me v mowiMa Aywwpyitiko, Tpoyuatomomdnke 1o meipopd pog, n omoio givol pio
OMUoOEIMG Kol guyevig epubpn mowiAio Tov eAAnvikov aumedova. Emiong eivat
TOAVSVVALIKY, ONANOY| pmopel va ypnolpwonmombel yio v mopaywyn KpOolOV HEYAANG
YKOUOG OTLA, oamd @péoka polé péyxpt embetikd, tovikd kpacid moioaioong. To
Aviopyitiko (Pot. 18) divel ta kpactd pe évoeiEn O.ITAIT. Nepéa odld ypnoonoteitol
KL ©C 1 POYOKOKOALL TOAAGDV KPOoudV ToL Topdyovior otn votw EAAGSa. Zyetikd
npdcPata O dpyloe va KaAMepyeital kal otn Bopea EAAGSa. Avtd dwcooroyeiton amd
TOV OPKETE EUTOPIKO, HOAOKO YOPOKTAPO 7TOL UTOPeEl Vo OMGEL OLTH 1M TOIKIALA.

(Eravpakag, A. E. (1997). Mabnpata I'evikng Aurelovpyiog)

H Nepéa tavtileton pe tov apyaio dAovvra, 6mov mapayotav o didoiog Oivog, to
«Bacthikd kpaci» mov ewaleTon 6T £mve 0 Ayapéuvovag ota avaktopo Tov Muknvov. Ot
auneAdveg tov DAovvVTe KoTd KAmowv Tapddoso TPOmo emélnooav NG 00WUOVIKNG
KATOYNG, VO N TOAN Kataotpaenke nepinov 1o 1460. To 1820 dpmg avakaAdTTOLE GE
ypomtd EEvv mepiyntodv Tov Ayo ['edpylo, yopld o€ [Kpn andoTacn amd TV apyoio
TOAN TOL KPATAEL OTA YEPWL TOVL TNV OWOTMOPAY®YN NG TEPOYNG. Na, AouToOvV, TAdG
mpoékuye TOo Ovopo Aylmpyitiko yio pio amd TIC MO YVOOTEG, TOAVUOPPES Kol

«EVTAOOTESY EAMNVIKEG KOKKIVEG TOKIAMES. (TTapadociakéc mokihieg otapuAdv, http://45)

To Aywwpyitiko €yel pérpro mpog Pabd mopeLPO YPOUO, UETPLO OPOUATIKY EVTOOT UE
APDOUOTO YAVKOD OPYOV KOKKIVOU PPOVTOV KoL, TIG TEPICCOTEPES POPES, VOTEG EVAOL ATO
mv opipovon oe Papéh. To otopa evdg Ayiwpyitikov oyeddv mhvio eivor poAaKo,
OTPOYYVAO UE TAOVGIEG OAAL MPYLES TOVIVES, guYAPIoTN 0ELTNTA KOl LETPLO TPOS VYNAO
oAkoolkd titho. To koAOTepa Kot mo mukva Ogtypota Ayuwpyitikov pmopodv va

eelMybovv dpopea yo pepikd ypovia péoa ot erain. (http://31)

Ddotoypagio 18 Zrapviia mowidiog * Ayiwpyitiko’’
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3.3 Agerypatoinyio £6G.9ovg

Metd amd ™ dNUovpyio TOV apyIKOV YopTOV TG NAEKTPIKNG y®YILOTNTAG TOV £0GQOVG
KOl T 60N S10popoToinNoT ToV aypov o€ TPELS dakpltég (mveg axkolovOndnke to oyédio
otpopatonomuévng toyoiag dsrypatoinyiog (Stratified Random Sampling) yw v
naporof derypdtov €daeovsg. Me avty ™ pébodo 10 Ywpdpl ywpictmke oe 48 ica
Tunpata (kedd/10m X 20m) mov KaAOTTouY OHOIOHOPP O TNV TEPLOYN Kol LECH OO
K@Oe TpuMpo Tpape TEVTe delypata omd Tuyaisg 0éoelg kataypdpoviag pe RTK GPS ¢
etoupiag TRIMBLE tic ovvtetaypéveg kdbe delypartoc.

Yuvolika eaednoav 48 ocvvBeta deiypota kabéva amd to omoion mponABe amd mévte
vroodelypata. H detypatoinyio dievepynnke oe dvo Padn 0-15cm won 15-40cm, eved 10
Bapog kabe deiypatog frav mepimov 1 Kg. Enueidveral 0Tt T0 £50(QOC TOV AUTEADVE. OEV
etvar Babv. Metd ta 40 exatootd vapyel otpopo pdpyoc. To delypata eAnedncov Tpv
TNV TPOAYUOTOTOINGT TNG YEWEPWVNG AITOVONG TOL Y®poelov pe T Pondeio 1010V
€00poANTTN o€ amootdoelg 30 Cm mepinmov and ta wpépva. Ta detypota tomobetOnkay oe
YOPTIVEC GOKOVAEG Ko TomofetnOnke oe KAOe Eva KapTtéAo LE TA YOPAKTNPIOTIKG KAOE
detypotog (apBudg onueiov, ovvtetayuéveg onueiov derypatoAnyiog). Katomv ta
detypoto avoapeiyOnkav, agpoénpavinkav yw ddotnuo 15 nuepodv oe Bgpurokpocio
douatiov Kot agov dmAbav amd KdéoKva 2mm dtnpnonkov 6 TAUCTIKEC COKOVAES
dtpnong deypdtov Ot TopaKAT® £PYACTNPLOKES OVOADGEIS £YIVAV GTO E€PYACTNPLO

Edagporoyiag tov IMavemotnuiov ®sccariog.

3.3.1 IIpocoropiopdg TS GLYKEVTPMGNS WOVTOV vopoyovov (PH)

To pH tov €ddovg elvarl amd TIG MO CMUAVTIKES WOOTNTEG TOV Kol UTOPel Vo ODGEL
YPAOYLES TTANPOQOpieg Y Ta YopakTNPloTikd tov. H Ty tov pH tov eddpovg odev
xopoktnpiler povo éva €00pog ®g 0&vo M adkaAwo. Tavtdypova, eivar dvvatdv vo
npoPrepBei n dwbeocdT™To TOV OmapaitNTOV OpENTIKOV oTOoYEIMV Kol 01 TOEIKOTNTEG

Kamolwv AoV, eqv gival yvoot 1 oxéorn tovg pe to PH. H tiun tov emmpedletor and
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dpopovg mapdyovtes. 'Evog amd Toug 6moudatdtepous Eival To0 T0GOGTO TOV 0vVOPAKIKOD
acPeotiov mov mepEyetal oto £d0¢oc. Emiong onpoavtikdc mapdyovtag sivor kot ot
OLVONKEG OV EMKPATOVV GTO YWOPAPL, 0TS 1 LYpasia, To dlaAvTd dAata, To d10&Eid10

0V GvOpoaKa, To YUK ATdopaTo K.T.A.

O mpoodopopdg tov PpH tev edapikodv detypudtov mpaypatomoinke oe £6aQKo
atmpnpa £6Gpovg- vepov avaroyiag 1:1 pe pHuetpo (Pansu et al., 2006, h://46).
Ta avipactipla Kot To Opyova oL ¥pNoipomodnkay otnv avdivon eivol:
[MotApt Léoemg 200 ml.
[Teydpetpo.
PvOotikd sworvpota pe pH=4 ka1 pH=7 ywo v Padrovounon tov meydpeTpov.
Amootayuévo vepo.

Tvaivn papdoc avadevonc.

Apyd yio Tov Tpocdopicud tov PH mpaypoatomomOnke Pabuovounon tov mexdpETpOL
ue  ypnomn tov puiuctik®v delvpdtov yvootod pH. Xto mompt {foswg tov 200 ml
eépovtor 50 g deiyuatog edapovg kot 50 ml aneotaypévovamootayuévov vepob.
AxolovBel avadevon v odotnuo 10 Aemtodv pe ™ yvdAwvny papdo Kot TO odpmnuo
aenveTal Tpog e£1G0PPOTNON. TN GLVEXELWN TOTOOETEITOL TO NAEKTPOOIO TOV TEXAUETPOV
OTNV TOV® ETIPAVELD. TOL VOOTIKOV OLMPNLUOTOS KO KOTAYPAPETOL I TIun Tov PpH oty

006vn Tov mEYdpETPOL.

3.3.2. IIpocoropiopog TS UNYOVIKIG GVGTUCNS TOV £00.(POVS

O TPoodOPIGUOG TNG UNYOVIKNG CVGTACTG TOV €06POVS, dNANdT N eKatooTioio dtavoun
™G QUHov, TG WHo¢ Kot g apyikov oto €30¢po¢ mpaypotonomdnke pe tm pébodo
Bovytovkov. Xt pébodo avtn ypnoyomomnkay ta eENg avTdpacsTipla Kot OpyavaL:

o Awocmopiko 0&D. [Mapdyston katd v avaueitn 50gr NaPO, pe 7gr NaCOs3 og 11t

vePOU.
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o  Mi&ep avddevong, TukVOUETPO Kol BEpUOUETPO.
Mo Tov Tpocdoptopd g UNYaVIKng cvotacns Tov £ddeovg Cuyifovtar 50,5 gr eddeovg
kaw 50 ml dwomopkod o&fog to omoion tomobeTovvTon G€ YvAAvo doyeio TO omoio
CUUTANPOVETOL MG TN Xopoyr| He amootaypévo vepd. Metd and 24 mdpeg oe npepia 10
petypo avadeveton og pikep v 20 AEmMTA KOl HETAPEPETOL GE EWOIKO YLAAIVO KOAVOPO
o6mov mpootibeton amoctaypévo vepd €mg to 1130ml kou yivetor pétpnon g
Oeppokpaciog (T1) ko g mwokvotntag (P1) tov delypatog. Metd and 2 mpeg o€ npepia
npaypatoroteiton dgvtepn pétpnomn g Beppokpaciog (T2) kot g mokvottog (P2). Ta
TOGOGTA GOV, TAV0G Kot apyilov 610 Ttpog eEETaom £0a.pog eivar:

% Gupoc=100- 2X(P1£A;).

% Gpyoc=2X(P2%Ay).

% W0¢=100- (% aupoct+ % apytrog).

omov Al kot A2 o1 cuvtereotég d0pHwaong g Beprokpaciog Tov TPOKHATOVY IO TOV

nivaKo 010p0DGE®V TV TIUDV TOV TUKVOUETPOV.

3.3.3 IIpocodropiopoc g 0pyavikig oveiag

Q¢ opyaviky ovcia Tov €dAPovg opiletoar T0 CHVOAO TV QLTIKOV Kol COIKOV
VTOAEWUATOV KoL amopplpatev onwg pileg, Proaoctoi, kompid (dwv kol Sidpopot
Covtavol kol vekpol pikpoopyavicpot K.T.A. aveEapra and To 6TAd0 TS 0mocvvOEoNC.
O poérog TG 0pyaVIKNG 0VGiaG 6To £00pOog ivat TOAVTAELPOG. APevOc emnpedlel dueca
TIG YNMKEG KOl QUOIKES 1O10TNTEG TOV €0APOVG Kol TOV Yapoaktnpa Tov (Bapd — ghapp?,
O0EWVO0 — OAKOAKO), APETEPOL TOULEL ONUAVTIKO POLO GTNV OTNPNOT TNG TEPLEKTIKOTITOG
™G atdopapag o€ 010E€id10 Tov dvBpaka. Katd tv arocivheon twv opyaviKdv DAK®OV
TOV £30QOoVG, Le TN Pondela TV PIKPOOPYAVIGL®Y, EKADETAL 610&Eid10 TOV GvBpaKa otV
ATULOGPOLPQL.

Eniong, n opyavikn ovcia amotelel v kpo Ty EUTAOLTIGHOD TOV £04POVS e dlmTo,
PMOGPopo, Belo, dedopévov o1t to 90% Tov almTov, T0 50% ToV POCPEHPOL Kot To 75% TOV
Oglov amoavidvIol e TN HOPPT OPYOVIKOV EVAOCEMY KOOMG Kot TOAADV GAA®V GTO(EI®MV
Kuplog pikpoBpentikdv. H opyavikny ovoia eivar n mAéov davikn myn, 1oV Opentikdv
aUTOV oTolElmY, pe TV emBounty popeN ameAevBEPWONS TOvE, JOTL Kotd TNV
J1dKacio AmodOUNONG TNG E TNV EMLOPACT] TOV HKPOOPYAVICUAOV EUTAOVTILEL TO £00/POG

oTOOKG e OVTA YOPIG Vo VITapYoLV ammdAeleg Aoym otpayyicewc. (Nelson, D. W. and
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Sommers, L. E. (1982). “Total Carbon, Organic Carbon, and Organic Matter”).

O pvOUOG amodOUNCNG TV OPYOUVIKAOV VAIK®V emnpedleton dpesa and to pH tov €ddpoug,
10 o&uydvo, Vv vypacio kot v Oeppoxpacio. Koprog dpmg mapdyovtag ivor o Adyog
vBpaxag mpog alwto (C/N) tov vAkodv avtov. O dvBpakag amotelel T0 vePyELOKO
VTOGTPOUA Y10 TOVG UIKPOOPYAVIGHOVS, VD TO AlwTo omoterel TO PacKd CLGTATIKO TV
TPpOTEIVOV T0VG. H guvoikdtepn pkpofiokn Spdor, Tov GUVETAYETAL TV ATOdOUNOT| TNG
opyavikng ovciag, Aapupdvel yopa 6tav o Adyog C/N kopaiveton and 25/1 — 30/1. Xy
nepintoon mov mn Ty tov mnAikov C/N Eemepvder avtd To Oplo. GTOL OPYOVIKA
VROAEIPUATO TOTE GUVETAYETOL EMPPAOLVON TG SICTACTG TWV VAIKOV OVTOV T.Y. TO
vroAgippata twv ortnpav ota onoia 1 oxéon C/N givon mepimov 80/1. Apyd 1 ypriyopa, N
0pYOVIKY] 0VGi0 TOV €04POLG dacmdTon e TNV Pondela TOV LIKPOOPYOVIGUOV Kot 0 AGYOG
C/N teiver va otabepomtombel o por Ty 1wooppomiag, mov o tig EAAviKéS cuvOnkeg
Kopaiveral petacd 8 — 15/1. To 1Mo Tpoidv TG O1CTACTG TG OPYAVIKNG ovaiag ivat o
YOVHOG, &va TPOTOV AHOPQO, Y®PIC KLTTOPIKN OO TTOV VO UToPEl KAVELG Vo yopaKTnpicel

OV 0pYavicud amd Tov omoio Tponide.

Edaen ota omolo 10 mocootd 1ng opyavikng ovoiag eivor pukpdtepo amd 1%
xopoktnpiletor oc yapunAo, petadd 1% xor 2% og pétpro younio, petald 2% kot 4%
xopoaktnpileror og pérpio, petasd 4% xar 8% g vymid kot téhog petald 8% kot 16% wc
oAV VYNAO. Ta EAANvIKA KaAlepyohueva 04N TEPLEYOVY OPYAVIKY] OVGI0 GE TOCOGTO
1% ¢o¢ 2,5%, yeyovog mov ta Kobwotd £64pn @toyd oe opyavikn ovcic. (Edagum

NAEKTPIKT ay@yOTTO-0oOnTpeg, http://27)

H pébodoc g vypnc ofeidwong xotd Walkley-Black eivor évag éupecoc tpomog
TPOGOOPIGHOY NG OPYOVIKNG ovciog. Xtnpiletol 0TOV LTOAOYIGUO TOV OPYAVIKOD
GvOpoaxa, o omoiog eivar 10 Bacikd cuoTOTIKO TG 0PYUVIKNG 0VGiag. O TPOGIOPIGUOS TOV
opyovikov avBpoka katd v pébodo avtny otmpiletar otnv o&eidwon tov Oomd TO
OYPoUIKO KAA0 Tapovasio Beukod 0&Eog cOLPVA e TNV avTidpaon:

3C + K2Cr207 + 8H2S04 — 2K2S04 + 2Cr(S0O4)3 + 3CO2 + 8H20

To dypoukd KGAo mpootiBetor VIO GE YVOOTY| TEPIGGEW DGTE VO PTACEL Y10 TNV

o&eidmon tov opyavikov avBpaka kot va tepiocéyel. H mocdTa 10U 0pyavikol dvOpaxo
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OV VIAPYEL 6TO Oetypo TPOsdopileTol EUUESO LE TOV VIOAOYICUO TNG TEPICOELNG TMOV
SYPOUIKOV oVIOVIOV HECH avTidpaong o&eldooavaymyng He d1obevi) oidnpo moapovcio
delktn drpoavuropivng kot pelypoata 6mmg 10 GOSEOpKod 08D, To PBoplovYo VATPLo Kot TO
VOpoPBopro. H avtidpaon mov AapuPdvel ydpo KT TNV 0YKOUETPNON TNG TEPICTELNG TOV
SYPOUIKOV aVIOVIOV 6To detypa amd Tov d160evn| oidnpo eivar n eéng:

K2Cr207 + 6FeSO4 + 7H2S04 — Cr2(S04)3 + 3Fe2(S04)3 + K2S04 + 7TH20

Ta avipactipla Kot To Opyova TOL PN oomodnkay oty avaivon eivat:
Kovikn ¢iéin tov 500 ml.
Aypouko Kaio (K2Cr,07), 1 N.
IMokvo Beuxd 0&H (H2SO0,).
Amioviopévo vepo.
[Mokvd pooeopicd 0&H (HzPO,).
AglkTng S1potvoropivn.
Awivpa FeS0O4.H,0, 0,5 N.

"o tov Tpocdloptoud TG OPYAVIKNAG 0VGING PEPETAL OTIV KOVIKY P1aAN Tmv 500 ml éva
ypauudpo detyporog £8apovg kot mpootifevrar 10 ml dwwAdpotog KoCroO7. AkolovBet
avakivnon émg v TANAPN dlaomopd Tov deiypatog. Xtn cvvéyew mpootibevronr 20 ml
H,SO4 kou m 1dAn agpnvetar oe npepia yio 30 Aentd. Metd 10 mépag tov 30 Aentdv
npootifevtal ot eaAn 10 ml wokvod HzPO4, 200 ml amovicpévov vdatog ko 1 ml
deikmn dpavviopivine. AkolovBmg TPOYUOTOMOEITAL OYKOUETPNON TOV OEYUATOV e
dwhvpa FeSO4.H0, 0,5 N. Xt0 onueio €Eovdetépmong 10 YpOUO TOV OELYUATOV
petofdAietal amd okovpo pumie o€ mpacwvo. H idia dwadikacio akolovbeitor kot yio
onuovpyia evdg odetypatoc- paptopa (“‘“topAd’’ detypa) yopic Opwg v mpocOkn
€04.POVC.
O voAOYIGHOG TNG OPYAVIKNG 0VGTAG TPy LOTOTOLEITOL [LE TN YPNOT TG eElcmong:

~0,067x(100 + vypaocia%H20)x(T — A)
TXH £04.povg

Opyavic ovoia

Omnov: T=ml “tverod’’ deiypatoc, H= g deiypotog eddgovg, A= ml deiypotog.
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3.3.4 lIpocdropropdg ehevBepov CaCOg

H mepiektikdmra tov €dapmv oe ghevbepo oavOpakikd ocPéotio eupavilel peydieg
dwakvpdvoetg. Apyilet amod iyvn kou etével péxpt ko 70% tov cuvorov g pndlog tov. To
avOpakikd aoPEoTIo amovTdtol Kot oto TPio. KAAGHOTO TG UNYOVIKNAG cVOTAONG TOV
€00(QOVE GTNV QUUO, TNV LAY Kot TNV APYIA0 G€ d0POPETIKA T0G0GTA 6T0 Kabéva. TToArEg
@opég M Yapén avBpakikoh acPecTion 6TO E60POC GUVIEETAL LLE TPOPOTEVIEG POGPOPOV,
Bopiov kot yevdapyvpov kabmg kot dAlov pikpobpentikav. Eqv oto £€0apog vrapyovv
¢otm ko {yvn avOpaxkikob ocfectiov TOTE 0 YOPAKTAPOS TOL €OAPOVS aLTOV YiveTo

oAkalkoc. (Nelson, R. E. (1982). “Carbonate and Gypsum”).

H péboodog tov acPecstopétpov 1 cvokevng Bernard mov epappdleton ,sivan €vag ERIEcOg
TpOTOG VITOAOYIGHOV TOV €AeVBepOL avBpakikol acPeotiov tov eddpove. H pébodog avtn
ompiletonr ot pétpnon tov O6ykov ToL eKAvOpevov COz Katd v avtidopaocn TV
avOPOKIKOV GAATOV TOL TEPLEYOVTAL GTO OETYIA EOAPOVGS LE SAAVLOL VOPOYAWPTIKOV 0EE0G

OT®C TAPOVCIALETAL GTNV TAPUKAT® avTIOpOoN:

CaCO3 + 2HCl — CaCl2 + H20 + CO21

To HCI avtopd oe ddpopo Pabud pe oo ta avOpokikd GAoto Tov €34(QOVG UE
anotéleopa v €kAvomn COs. ['a 10 Adyo awtd 1 mocodnTa Tov CaCO3 Tov VIoAOYIleTON
exepaleton sav 1wodvvapo CaCO3tov £ddapovg.
Ta avtidpactipla Kot To Opyova mov ypncomodnkay oty avéivon eivat:

Adiopo HCI 2M.

Avédopo NaOH 0,1M.

Agiktng pavoro@Boireivig.

Kovikéc puareg 100 ml kot 250 ml.

AmocTayUEVO VEPO.

INa tov mpocdopicpd tov CaCO3 10 ypappdplo aepoEnpabiviog edAPOVS LETAPEPOVTOL

oe Kovikn dAn tov 250 ml kot mpootifevron 20 ml dweddpoatog HCI 2M. Metd v
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EULPAVIOT PUGOAIdWV akolovBel BEppavon g ELdAng ywo tepimov 10 Aemtd. Me to mépag
™mg 0épravong axolovbel Yo&n g ELaANG Kot peTa@opd e ddnom Tov TEPIEXOUEVOD
NG 6€ OYKOUETPIKN GdAN Towv 100 ml mov cupminpdveTal ®g T YoPOYn LE OTOCTUYIEVO

vepo.

Me crpmvio petagépovtal 10 ml tov mapamdve SloAdHTOC 68 KOVIKY GLdAn tov 250 ml,
npootifevtal 50 ml amootaypévov vdatog, Ayeg otaydveg deiktn @avorlopOoleivng Kot
akolovbel oykopétpnon pe Swwlvpua NaOH 0,1IM émg v eugdvion €viovov pol
YPDOUOTOGC.

H mocdétta tov dwwdvpatog NaOH mov katavaidbnke oty oykopétpnon eivon ion pe
v mocotnto HCI mov mepiéyeton oto didAvpa twv 10 ml mov oykopetpndnke (avtidpaon
1:1). H mocdtta avtn sivar n nepiocosia HCI and v avtidpaon pe to CaCO3 H apyikn
nocOTTa ToV 0EE0C givan 2mol/it x 20ml= 0,04 mol. H diopopd ¢ apyikng mocotTTog e
v mepioceian HCI g oykouétpnong avrtiotoyel oty nocdtta CaCO3; mov avtédpaoce
ue to HCL Mg avaymyn g mocoTnTog OTHG OTNY TOCOTNTA TOV ap)IKoD SelyproTog

vroAoyileton | mepreyodpuevn mocdtnTo CaCO3 6T0 detypa.

2 ovvEKEW TPOGOlopioTNKeE 1N TOosOTNTA Tov €KAVOpEVOL CO7 TV dElyUdTOV pHE TN
Bonbew TO0VL acPectopétpov Bernard kol vmoAoyioTNKE M MEPIEKTIKOTNTA TOVLG OF
elevbepo avOpaKkiKd aGPECTIO COUP®VA LE TN GYEON:
Vcoz
CaCOs; og g% =---------- XK

Omnov:

VCO; = O 6yxog tov CO, 6e ml mov petpnOnke e t Pondeta tov acPectopéTpov
B =Ta g €ddpovg mov ypnoyomomdnkay

K = 2vvteheomc petatponnic tov evoc ml CO2 oe g CaCOz ava 100 g ddpovg

H tyn tov K petafdiretor avaroya pe ) Oeppokpacio kot v mtieon, étot:

K =0.44 yw Beppokpaocio 0 kot migon 760mm Hg

K =0,42 yw Beppoxpacio 15 kor wieon 760mm Hg

K =0,41 yw Beppoxpacio 20 kot wicon 760mm Hg

K = 0,40 yw Beppoxpacio 30 kor wieon 760mm Hg
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3.3.5 IIpocoropiopndg agopor@oipov Kariov

To kdMo eivor éva amd ta KupdTEPO HOoKPoOpenTiKd ototyeio Tov €ddpovg Ko mailet
onovdaio poro otnv avamtuén kot Opéym tov eutov. H ol meplektikdtnta TOov
€04povg oe KAMO kvpaivetar petold 1-2%. Xto €d0¢po¢ T0 KAA0 omavtdtol 6e Vo
HOPPES: 0) AVTOALAEILO-VOATOSOAVTO KAMO, OTIOV £ival 01 LOPPES TOV AEIOTOOVVTOL AT
T LT Yoo TV avantvén tove. H avioAlayn popen tov kaAiiov Ppioketon
TPOGPOPNUEVT] GTO, KOALOEWON TEUAYIOWO TOV €0GPOVS, EVED GTNV VOATOOIHAVTH TOV HOPPN
10 KGA0 Bpioketon pe ™ popen WOvtev 610 £dapikd dtdAvpa. Ot aviaALAEES LOPPEG
KaAiov amotelovv 10 1% 10V 0AKoV KaAioL TOL €3GPOLS PB) un avtoAAdEipo KaAo gtvar
T0 KA mov dev pmopel va. avtoAloyOel e0KoAd omd dAA0 KOTIOVTO TOVL €30PIKOV
dwAdpatog. Bpioketan o 1oppomio pe o avtoAAdEpo Kot arotelel Ty KaAiov Yo Tig
KaAMEpyeleg paxponpobeopa. H popen avt) koiiov avtimposmnevel 10 99% tov oAukov
KaAiov mov vrdpyel oto £300c. (IIpaktikég cuuPovAég yio TV Aimavon,

http://9)

O mpoodopoudg TG MOCOTNTAS TOL  CPOUOIOCIHOL  KOAIOL  (avToAAGEIo Ko
VO0TOOAVTO) YiveTon pe v péBodo tov ofikod appmviov. H pébodog avtr ompiletan
OTNV OVTOAAQYY] TOL OVTOAAGEOV KOAIOL OO TO GUUOVIO, EMETO OMO SLUOOYIKEG
OVOKIVAOGELS TOL &dapikov dciypotog. Kotd v exyviion poali pe 1o aviarAd&ipo
TOPOACUPAVETAL KO TO VOUTOOINAVTO, 1] TOCOTNTO TOV 0010V OUME EIvat TOAD HKPY].
Ta avTdpactplo KoL To OPYOVO TOL YPNOUOTOMONKAY Etvar:

Avédopo CH3;COONH, 1M.

[pétuma Srodvpoto kaiiov, 0,10,50,100,150 wou 200ppm K/ It.

droyopmtdpueTpo Sherwood Flame PHotometer 410

Ye @uAido tov 50 ml eépovior 4 gr edagwod deiypatog kot mpootifevrar 33 ml
dwivpatog CH3;COONH, 1M ta omoia avaxwvovvton yi 30 Aemtd. AkolovBel dubnon

TOL JEIYUATOG KOl GVAAOYH TOL G€ TAOGTIKY OLAAN Twv 100 ml.

H pérpnon tov avtoAld&ipov «kaAiov tov  detypotog  yiveton pe 1t xpnonm
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QAOYOQMTOUETPOL TO Oomoio apykd Pabuovopeite pe ) Pondeia TPOTLIIOY SOAVUATOV
kodiov 0, 10, 50, 100, 150 wonr 200 ppm K*/ It. Ot Tipéc TOL PAOYOPOTOUETPOV
AVTIOTOOLVTOL HE TIC TWEG TNG OLYKEVIPOONG TV  TPOTLI®V  OLOALUATOV
KOTOoKELALOVTOC £TGL TPOTVTN KOUTVLAT GUYKEVIPOGOTS TPOTLTMV SIUAVUATOV- EVOEIEE®V

opyavou.

Metd v Pabpovounorn tov eAOYOP®MTOUETPOV EIGAYETOL TO TPOG UETPNON Oelypa Kot
onNUeldVETAL 1| €VOELEN TOL opydvov. Me ) ypnon ¢ mpdTumInG KaUmTOANG 1 £vOeEn Tov
opyavov vy 10 TWPOog pétpnom deiypo  ovtiotoryiletal o€ TWEG CLYKEVIPMOOTNG

avTaALaEon edapcod kakiov oe ppm K/ It.

3.3.6 IIpocowopiopés a) OMkav ko ) AQOHOLAOGIL®V TOGOTITOV

Mayyaviov (Mn), Mayvneiov (MQ)

Onwg €xel MOM avaeepbet, n Opéyn eivan €vag amd TOVG ONUAVTIKOTEPOVS TAPAYOVTES Y10l
mv avartoén tov eutov. ITlpokewévov va vrapéel ocwot) Opéyn Ba mpémer va
dcaAeToHV T amopaitnTo oToryEio 0TS eival To vepd Kot To Opentikd ototyeia. Amod
o OpenTIkd ovTA oTtoyeion Ta QUTA AAAOL Ta YpEWloviol o€ HEYAAEG TOGOTNTEG
(paxpoBpentikd), evdd GAAo o pKkpég mocotnteg (UkpoOpentikd M yyvootoyeia). Ta
UIKPOOPENTIKA, TOPOLO, TOV EIVOL OTOPOITNTU GTO PUTA GE TOAD LKPEG TOGOTNTES OKOLLOL

Kol G€ {yvn, N onuoscio Tovug dev Tadel va tval KaBopIoTIKY Yo TNV OVATTVER TOVG.

O &@odloHOC TOV £0APOVS e OpenTiKd oToKElD EMTVYYAVETOL UE OAPOPOVS TPOTOVE,
(QLOIKOVG N TEXVNTOVGS, OTMG LE TNV OTOGAOP®OT UNTPIKAOV TETPOUATOV KOl OPUKTOV, LE
NV amocHVOEGT 0PYOVIKOV VTOAEWUATOV, LEGH TOV OTLOCOOIPIKOD OEPO KOl TEAOG LE
™MV TpocOnkn yMUIKGOV Mracpatmv. Oleg ot mapomdve depyaciec cupmeptrapfavovral
oToV KOKAO tov KaBe oTotyeiov (KoKkAog N, kvukrog C, kbxhog P x.1.1.). Me 11¢ diepyacieg
avTtég epmiovtiCeton 10 €30QKO SGALVH e TO amopoitnTo OpEMTIKG GTOYXEIN KOl OTN)
ocuvéyeln ovtd mposhappdvovtal kot omd o eutd. Ta pikpoBpentikd mpoépyovror amnd
Spopeg TNYEG 6TO E30POS KOl AEI0TO0VVTOL OO TO PLTA AVAAOYQ LUE TIG PUGTKOYNUIKES

WO0TNTEG TOL £0GPOVS Kot TIG KALATIKES GLVONKEG TTOL EMKPATOVY GTNV KAOE TEPLOYN.
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[Mapaxdto Ba yiver avagopd yo To pkpootoyeio: payydvio (Mn) ko payviolo (Mg)

TOV 0O1®V VTOAOYICONKAV 01 OAMKEG KO OPOUOLDGIUES TOCOTNTEG.

Moyyovio Mn: To payydvio givan éva amd ta tyvoototyeia mov Ppickovral og apBovia ot
MO6c@apa. Ot cuvnBelg avopyaveg HOPPEG Le TIG OTTOlEg amavTaTOL To poyydvio givat o
nmvporovoitne (MnOz), o kpurtoperitng (KMngOi6) kot o payyavitng [MnO(OH)]. H
OMKN TEPLEKTIKOTNTO TV 00OV o€ payydvio kvpoaivetor and 200 — 3000 mg/Kg pe
péon tun 500 mg/Kg, evdd n mocoTTO TNG LOUTOSIHAVTNG TOV HOPPNG OTNV TAoTO
Kopeopov givon 170 pg/L, pe daxdpoavon 25 — 2200 pg/L. H dwwivtdottd tov e€aptdron
and 1o PH xabdg emiong kot amd 10 dvvopkd ofewoavaymyns. H dwbecipuodmra tov
payyoviov avédvetor onpovtikd pe v peimon tov pH oto €dagpog, dmmwg kol pe v
TOPOVGIO OPYOVIKMY VITOAEYUHATOV Y10 0OVOETEPA E0C aAKaAkd £0a¢T. To payydvio eivon
QQOUOIMGIHO amd To. LTA pe TN O160ev] Tov HOoPEY. AAANAETOPAcELS TOL HE GAAQ

otoyeio dev £xovv avopepOet.

O mPpocd10PIoUOS TV OAIKMDY TOGOTNTMOV TOV HKPOOPETTIK®V poryyoviov (Mn) ko ) éywve
ue v pebddo tov vitpikov o&émwg (HNO3), (Sposito et al, 1978, Beckelt, 1989, h://32). H
puébodog opiletal otn S1GOTAOT TOV EVOGEMY TOV £0GPOVE Kal TV aneAeLBEPmON TV
Y(VOOTOLYEI®V GTO SLOAVLLOL.

To vVAIKA , Ta OpYOVa KOL TO AVTIOPACTIPIO TOV YPNCYLOTOONKV:

» Kovikég prareg tov 200 ml

* AvaAvtikog Quyoc axpifeiog 000 dEKAIKOV

» Kookwo dwpétpov 1 mm

* Z100OVI0 TANPOGE®S TV 25 ml

* [TAdxka Beppivoems (appoiovtpo),

» Xovid dmdnoemg kon nOpoi Whatman N°40

* Oykopetpikég erikeg tov 50 ml

* Atopikn| amoppoOenon

* Aidhopa vitpikod o&Emg (HNO3) 4M

Agtypota €30povg 2 ypopupopiov enapkdg AS0Tpnuéva LEToQEPONKOY TOGOTIKA GE

KOVIKEG erares Tov 200 ml ko mpootédnkav 25 ml virpwod o&éwg (HNO3z) 4M. Ot
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KOVIKEG LaAeg TomoBethOnKov 6e mAdka Beppaveems (ApUOAOVTPO) GTHY ATUY®YO £0TIN
kot Beppavinkav otovg 80°C yuo dekaéll dpec. Lto Aopd TG KAOe KOVIKNG OLAANG
tomofetnOnke yovi dmdNncewc ®ote N TéEYN va yivetal, 660 to dvvatdv VTd 6TadePd HYKO.
‘Encito. and 1o mépog Tov 16 opdv ta oiwpiuota dmomdnkav, pe n0ud Whatman N° 40,
o€ 0YKOUETPIKEG PLaAeg Tv 50 ml. Téroc, éyve 0 TPOGIOPIGHOG TOV OAMKOV TOGOTHTMOV

TOV TEGOAPMV UIKPOOPETTIKOV GE OPYOVO ATOUIKNG ATOPPOPNONG.

3.4 MeTpnogig otoyeiv Tapay®yng

Ot peTpnoelg mopaywyns tpayatomodnkoy pe okond va ektiun el n mtaporlloktikdtnTa
TOL TOPOLGLALEL N TapaAywYN Katd punkog tov aypov. H yaptoypdonon g mapoymyng

TpaypatoromOnke 1o eOvOT®Po Tov 2010, Katd T SAPKELN TG CLYKO OGS,

H ovykopidn tov octapuMav £ywve mopadoctakd pe 1o xépt. Ta otapdAla tomobethOnkay
oe MAOOTIKEG KAoVPeg yopntikdnTag 20-25 KIMOV amd TOVG €PYATEG TOL £KOVOV TN
ovykopdn. Ilpwv  omopaxpuovBodv ot  yepdteg wAlovPeg amd TOV  OUTEADVA,
npaypatoromOnke {OYIoN ¥PNOLOTOIOVTOS ATAO UNYovikd {uyd avaptnpévo ce Ue po
€101KT| KaTookeLN 1 omoia Bonbovoe oty avdywon Kot otabepomoinomn g KAovPag mov
Cuyilovtav, mote va Anedel ypryopa kot otabepd 1o Pdpoc g kabeds. H katackeun
0T OTOTEAOVVTOV OO U0 HETAAMKY Bdon HeToBaAAOUEVOD H KOV KOl GYfuUatog A.
Ao oty NTav avoaptnuévos o Luydg pétpnong tov Papove. 1o kdtm péPoc tov Luyov,
avaptNOnke cvoTUa aroteAobuevo omd dvo cvpuoatdécyowva. H kdto dxpn tov kabe
CUPUOTOCYOIVOV NTOV GULVOEOEUEVT] HE WETOAAMKO YAvi{o O omoiog ypnoipeve yw to
Taoo TG KAoVPag amd Tic dvo AaPég, 0e€1d K1 apiotepd . H 6éom ¢ kdbe khovPog

kaBopioke pe ypron GPS yepds. Mo potoypapio Ba Bonbodoe kanowov va katordPet
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OMa ta otoryeio eionydnoav
Ko eneEepydotnkay  GTO
npoypappo  ‘Excel’. H
dutaén twv ototyeimv mailet
ONUOVTIKO POAO YW TNV
TEPUTEP® EMEEEPYATIN. XTOV
nivako Excel ot dvo mpdteg
OTNAEG TEPLEYOVLV TG
ovvtetaypéveg X ko Y

Zymuas. Aldtaln tov 0ed0UEVOV TOPAY®YNG G€ PVUALO
avtiotora, &vad oty Tpimm

epyaociog ‘Excel’.

OTNHAN TEPLEYOVTOL O

OO0 UEVOL TOV LETPNOEWMV TNG TOPAYDYNG.

O xdBe aplBuodG ™ GTHANG avTNG avTioTolyel otV T og COyong Kot TpEmel va
Bpioketol otnVv 0100 YPOUUN LE TIC CLUVTETAYUEVEG TOV onueiov amd 1o omoio glye AneOel n
ovykekpuévn uétpnon. To apyeio to omoio mpoékvye gl ydn oto Aoyioukd ‘Surfer’ oto
omoio voPAnOnke oe meportépw enelepyacia. IpaypoatomomOnke mopepfoin TV TGOV
OV GLVEAEYNOAV OO TIC LETPNOELS, Le TN Pondeta e Aettovpyiag “kriging” mov diabétet
10 TPOypappa, otvoviag Tic evolaueces Tés. Etol o apBudg tov dedopévav tov
HLETPNOEMV  TOPOY®OYNG TOAOTANCIAOTNKE Ofvovtag peyoAdtepn okpifela  otnv
enefepyocioa mov akolovOnoe. Amd 1o mpdypappoe surfer dnuovpyndnke éva apyeio

nopoeng ‘Excel document’ 1o onoio mepiéyel OXo TaL SeS0UEVO, TV UETPTCEMY TOPAYDYNC..

AxolovOnoce n Pabpovounon tov dedouévav. ‘Emeita and 10 mEPAG TG GLYKOMONG, Ol
KAoUPeg pe Ta oTapOAMa palevTnKav omd ToV GUTEA®VA Kol 0dNyndnkav 6to owonoteio,
omov kot Quyiomnkav. O apBpog avtdg ypnoponomnke yw ™ Pabpovounon OAwv Tmv
dedopévev. Yroloyiotnke 10 Guvolkod dBpoicua mov £3wve 10 PApog TV GLYKOUIGUEVOV
oTaQLMOV and OAeS TIG KAOVPeG o1l omoieg eiyov Luyotel pia mpog pio kot Ppébnie m
amoOKAIo™ ond 10 GLVOAIKO PBapog g Tapaymyng mov {hyloe to owvomoteio. 'Etot €€y
évag ovvtereotng d0pObmwong, o omoiog moAAATANGIICTNKE [e TNV KAOe pion pétpnon

EeYmP1oTa.
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Téhog dnuiovpyndnke éva “dbf” apyeio pe ™ Bonbewa tov Tpoypdupatog ‘Excel’ o onoio
KOl YPNOIULOTONONKE Y10, VoL EIGAYEL To 6TOLYER 6TO AoYioKd ‘Surfer’ pe teAikd otdyo vo

dnpovpynBovv ot ¥bpTeg TaPUy®YNC.

3.5 MeTPNGELS TOV TOLOTIKAV Y0P KT PLETIKAOV

Ot TOPAUETPOL TV TOOTIKMY YOPAKTNPICTIKOV TOV UETPONKAY, TAV TO. OAIKA 0&Ea, M
TEPLEKTIKOTNTO € odkyapo (Pobuoi baume) wxor o pH 1oL YOEOD. (IMapaywmyn
owomomoluwv Kol emrpanéliov otapuldv moldtntag, http://19). H derypotoinyia
npaypatorominke oe kAlpoko mAEypatog. To mEPAUATIKO OyPOTEUAYIO YWOPIOTNKE OE
TAEYHO, ONAaON o€ TETPAyVa 1oMG EMPAVELNG €0GAPOVS Kot avaArvOnKav 48 cuvoikd

detypotaL.

Synpo 6.I1elpopatikd aypotepdylo YmpIouEVo o€ mAEY L

Avéroya pe TN SLHOPP®GCT TOV AUTEA®VA, TN O1dTadn Kot ToV aplud TV YPOUUOV Kot
TOV aplUd TOV TPEUVEOV TTAVE OTN YPOUUN, TPAYLATOTOMONKE 1 OOUOPP®GT TOV
TAEYLLOTOG TOV TEPOUOTIKOD aypotepayiov . To kaBe kel Tov TAEYHOTOG OVOUAGTNKE LE

YOPOKTNPLOTIKN KOIIKY| Ovouacia

Katd m 61dpketo g cvykopdng, emiéymmrkav and 1o kdbe doyelo pepkd otagvia to
omoia TomoBetOnKav o€ TAAGTIKEG cakoVAes. H kdBe cakobAa Epepe eTikéTa otV omoia
avaypaeovtay £vag Kodkos. O kwdkdg g ke piog and Tig caKovAeg d0OnKe cOUP®VA

pe to TAEYUA TOL SNUOVPYNONKE TOL AYPOTEUOYIOV KOl TOVG KOIKOVS TOV KAOE KEAOD
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TOV TAEYLOTOG OVTOV. ZTO KAOE KEA aviKE OO Lol GOKOVAO 1) OTIO10L ETPETE VAL PEPEL TOV
KOOSO Tov cvykekpiévov kehov. To kdbe doyeio, avdroya pe tn B€om omv omoia
BplokOTaV GTOV OUTEAMVO, OVNKE KOl GE KOMO0 GCULYKEKPIUEVO KEM TOL TAEYHOTOG.
Yvvenwg 10 kaOBe delypo mov emAéyovtov omd T kAovPeg, TtomoBetovvtav otV
KATAAANAN cakoVAa. ‘Emerta and 10 mépag g d1dkaciog GLALOYNG TOV SElYUATOV,
OKOAOVONGE M OMOGTOAT] TOLG GTO EPYAGTIPLA Y10 TIG AVOAVGCELG.

Yta gpyoaosthipla £yve 1 e€ay@yn Tov YAEDKOLG e TNV dadkacio TG cupumieons , yio va
uetpnovV T GAKYAPO YPNCIUOTOIDVTAS YNPLakd dabiacipeTpo(brix),to olkd o&éa kot

10 ph oV yAgvKOVC.

HI 96801 ¥noroxo orwedracipeTpo Tov Oikov HANNA Italriog

Evpoc: 0 £og 85% Brix / 0 £ 800C
Avalvon: +/- 0.1% Brix / +/- 0.10C
Axpipera: +/- 0.2% Brix / +/- 0.30C
Xpovog pétpnong: mepimov 1,5 sec

Tpogodocia: o pratapio Tov 9 Volt ) ooia apkei yra aegpimov 5000
NETPNGELS

E&owovopunon evépyerog: avtopato KAEiGLpo petd amo 3 Aemtd pn
Aertovpyiog

Awotaoceig: 19,2 x 10,2 x 6,7cm

Bapog: 420g

Me v pébodo g efovoetépmong oféwv pe Pdon kot deiktn Yy oV akpn
TPOGOOPIoHd G ovykévipoons ofémv. Xpnowonombnkov 5 ml yAedkovg ta omoia
apodOnkay pe amovicpévo vepo. Tlpootédnkav 4 otaydveg deiktn pavoroeBoreivng kot
axolovOnce efovdetépwon tov dwAvpotog pe NaOH IN. O dykoc tov NaOH mov
amotthOnkay yo v e€ovdetépmon Tov detypatog moAlaniacacpévog e 1,5 €dmaoe v
TEPLEKTIKOTNTO TOV KAOe delypatog o€ oMkd 0&€o EKPPAGUEVO GE TEPLEKTIKOTNTA GE
Tpuykd 0&y. Téhog to pH tov YAevkovg kdBe delypatog petpinke pe MAEKTPOVIKO

TEYOUETPO.
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Ola ta dedopéva omd 0. amoTEAECUATO TOV aVIADGE®V EI0NYONcOV 6T0 TPOYpapLLLo
‘Excel’ kot axkolovOnoe pia mpdn enelepyacio tov ototyeiov. To mapayouevo apyeio
voPANOnke oe eneEepyacio and 10 AOYIGHIKO TOKETO Yewpylag akpifeag ‘Surfer’ yua v
TPOYUATOTTOINOT TOPEUPOANG UE TOV VTOAOYIOUO EVOIIUECHOV TW®V, MOTE Vo Yivel
LETAPOPA TV 0edoUEVOV 08 KavoviKd TAEYpa. Me tov tpodmo avtd kabictatal Suvoty M
obyKplon tov dedouévov ot idwo kKhipaka. To egayduevo amd to surfer apyeio mepiéyet
Ola Ta apYIKA oTOtKEID CLUTEPIAOUPAVOLEVAOV KOl LEPIKMDY VEDMV TILAOV OV TPOEKLYOLV
and v mapeRPoin mov mpaypotomromOnke and to Tpodypappa. TELog, To dedopéva avtd
tpomomombnkav oe “f’ apyeio to omoio katl ypnowomomOnKe yoo va mopeuPAaiel ta
ooyl oto Aoywoukd ‘Surfer’ oto omoio mapnyOnocav ot yaptes. (Blackmore, B.S.,
Marshall, C. J.,1996)
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Kepdraro 4. Anoteréopata-XolnTnon

4.1. Anpovpyic ToTOYPUPLKOD AVAYAVQPOV TOV GUTELDVO.

To apykd otdd0 TOL TEWPAPATOG TEPAAUPAvVEL TN ONUIOVPYiDL TOV TOTOYPAPIKOD
avayAveov tov aumedova. H yaptoypdonon tov vyouétpov Kotd UNKOS TOV OUTEADVO
Tpaypoatomomonke pe m ypron vynAng akpipeiog RTK GPS g etapioc TRIMBLE. Xt0
Yymua 7. mopovclaleTor O YAPTNG TOL OVAYALPOL TOV YWPAPOD GE O1GOACTOTY

amelikdvion 1 omoia dnuovpyndnke pe 1o mpdypoupa Surfer (Golden Software, Surfer
8.05., 2004).
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Yympa 7. Ateddototn anetkovion Tov avVAYAVPOL TOV OUTEADVOL

O aumerodvag Ppioketon oe vyodperpo 93 pérpwv oto KATOTEPO onueio 1O omoio
EVTOTLETOL GTO VOTIOOVTIKO TUMUA, EVO GTO AvATEPO onueio o vyopeTpo eOavel ta 114
pétpa oto Bopetoavatolkd tunqua. To pnkog tov givor 158 pétpa kKo 1o mAdtog tov 61

HETpa V@, N pEoT KAlom Tov £dapovg eivar tepimov 14%.

[Mopatmpeitar Aomdv amd Tov 4Pt TOS N KAoN Tov aypov ota mpato 40 pétpa gival
ppn| (mepimov 5%) oto Popeloavotorkd Tov TUHA TOL. Xt akOAovBa 80 pétpo tov

apumedovo petafd vyopétpov 97 kar 105 pétpov m kiion tov YOpaEOV ovEavel
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onuavtikd mepimov 20%, petobUeEVN 0TASOKE TPOG TO VOTIOTEPO TUMLO TOV AypOoL OTOV 1

KAlon opodomoteitol gTdvovtag nepimov 5%.

Yoppovo pe v KAlon eivor dvvatd va ggoybel éva TPAOTO GLUTEPAGHO Yo TNV
dpopomoincm TS eS0PIKNG LYPAGING TOV EMNPEALETAL OO TNV VYOUETPIKT S10popd Kot
TN UEYAAN KAloT. ZT0 TUNHOTO TOV 0ypOV TTOV ToPoLGLaleTon ovénuévn kiion tvar Aoyko
VO TTOPOTNPOLVTOL YOUNAOTEPEG TIMEG E0OPIKNG VYPOCIONG KOU KOTG GULVETEW Kol
NAEKTPIKNG ay@yotntog n omoio ennpedleton dpeca and avtr. Eniong ota onpeia avtd
avapévetor vo mapatnpnodv yaunAdtepeg CLYKEVIPMGELS OPENTIKOV OTOXEI®YV GTO

€000 AOY® £KTALONG,.

4.2. Xaptoypaenon s QUIVOREVIS NAEKTPIKIG Y OYIROTNTOAS TOV

GUTELQVO.

To emduevo oTAd10 TOV TEWPAUATOS EVOL 1] XOPTOYPAPNON TNG POIVOUEVIG NAEKTPIKNG
ayoyywomrog (ECa) tov eddpovg tov auneidva, evog peyéBovg mov ennpedletal dueca
amd TNV TEPLEYOUEVN €0QMIKY LYPOGIO, TNV MEPLEKTIKOTNTO GE OPYOVIKN OVLGIM, TNV
aAoTOHTNTO Kol TNV €J0QIKT CVGTOOT. ZVUVETMG HOG OivVEL KOl pio TpMTN €KOVOL Yoo TNV
KATAGTACT] TOV £04(pOVG Pondmdviag onuavtikd ot dnuovpyia Tov (ovdv dwyeiptong.
210 Zymua 8. amewovifeTon 0 YAPTNG NG QOUVOUEVNG MAEKTPIKNG OY®YLOTNTOS TOV

aypov.
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Yympe 8. Xaptng eawvopevng niektpikng aymypnomrag (ECa) tov apmelova

[Mopatpdvtag To XAPTN TG POIVOUEVIKNG NAEKTPIKNG oy@yloTnToS (Zynpa 8), yivetot
oaPNG 0 JYWPIGUAG TOV YWPaPLo¥ o€ Tpeic {mvec. Ot TYES TNG POIVOUEVIKNG NAEKTPIKNG
ayoypoétrog mapovostdlovral avénuéveg oto votidtepo tunpa tov aypov (ECa>75
mS/m), 6mov n KAion Tov €6GPOVE Eival YOUNAN Kal 1 €30QIKN VYpooia ival VYNAY o€

OYEOT LE TO LTOAOUTO, TUMLLOTO TOV apmeAdva. (Zynua 7).

Ot younAdTEPES TYWES TNG POIVOUEVIKNG NAEKTPIKNG OYOYUOTNTAS TOPOLGLALOVTIOL GTO
HECO Kot SVTIKO TURUO TOL aypov katl 6to Bopeto tunua tov aypov (ECa: 15-40 mS/m),
OmoV mopaTnpEital pHeYAAn kKAlon Tov £0d@ovg (mepimov 20%). Amotéhespa TG KAIoNG
elvail 1 petopévn KavoTnTa GLYKPATNONG VEPOD KOl ELPAVICT) EVTOVOTEPNG EKTAVCNC TOV
€0apovg. Télog, ©6TO VTOAOUTO TUNHO TOV OYPOV OV TAPOVCIALEL LETPLAL KAIOT], Ol TIUEG
(OWVOUEVIKNG MAEKTPIKNG ay®YLoTTaG Kupoivovtor oe pecaio eminedo (ECa: 40-75
mS/m).

4.3 XTaTIoTIKN 0vaAVGT)

Ot LETPNGEIC TOV EQAPOAOYIKAV 1OI0TNTMV KO TTOLOTIKAOV YOPOKTNPIOTIK®OV vrtoBAnOnkav
oTOTIGTIKNC eneéepyocioc OOV T OmOTEAEGLLOTO TTAPOVGLALOVTOL TTOPOUKATM:

Baoika neprypogpikad oratiotikd
Bpébnke nkpn yopwn caporioktikotnzao (C.V.<7%) otic_uetpnosic:
e pH &ddagovg o€ Bdbog (15-40cm) C.V.=1.2369 %

pH eddpovg o€ Bdbog (0-15cm) C.V.=2.4987 %

pH tov yAevkovg C.V.=5.8397 %
e Yuykévipmon cokybpwv tov yAevkovg (Brix) C.V.=6.4519 %

e Xuykévipmon apyilov eddpovg o Pabog (0-15cm) C.V.=6.7358 %
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IMopovcidonke ueydin yopikn tapoiioktikotnto (7< C.V.<14) otic ueTpnoeic:

Yvykévipoon aviorraSipov acPeotiov (MG/KQ) og Babog (0-15) C.V.=8.9889 %
YuyKkévipmon og £dapovg oe Babog (0-15cm) C.V.=8.9943 %

Yvykévipoon aviorrla&ipov acBeotiov(mg/Kg) oe fabog (15-40) C.V.=11.7449 %
Yuykévipmon appov eddeovg og Badog (15-40cm) C.V.=11,8046 %

Hlextpucn ayoyipotmto eddpovg o fabog (15-40cm) C.V.=12.963 %

IopovctdoTnke 0pkeTd UeYGAN Yopikn woparrokTikdéTnTa (14< C.V.<21) oT1c UETPNGEIC:

Yuykévipoon aviorrla&ipov poyvnoiov (mg/Kg) oe fabog (0-15cm) C.V.=14.2419
%

Yuykévipoon auppov ddeovg og Badoc (0-15cm) C.V.=15.7127 %

Hlextpucn ayoyipotto eddpovg ot fdbog (0-15cm) C.V.= 15.8668 %
SYKEVIPMOOT 0PYAVIKNG 0VGiog 610 £d0p0o¢ og Babog (0-15¢cm) C.V.=16,832 %
Yuykévipoon avioArla&ipov poyvnoiov (mg/Kg) oe Pdbog (15-40) C.V.=19.7203%
ZVYKEVIPMOOT 0PYAVIKNG 0VG10G 6T0 £60p0g og Babog (0-15cm) C.V.=19.9789%

Yuykévipoon avBpakikol acPectiov oto £d0¢og oe Babog (15-40cm)
C.V.=20.0815%

Yuykévipoon avBpakikov acPeotiov 610 £d0¢pog e Baboc (0-15cm)
C.V.=20.1243%

IMapovcidotnke Thpo TOAD pueyain yopikn toporraktikomnzao (21< C.V.) otic uerpioceic:

IMapayoyn (tn/ha) C.V.= 22.4381 %

Yuykévipoon avtorrla&ipov kaAiov (Mg/Kg) oe Babog (15-40cm) C.V.=24,5711 %
Yuykévipoon avtarra&ipov kokiov (mg/Kg) og Babog (0-15cm) C.V.=24,6381 %
Olcd o&€a yhevkovg C.V.=25.1138 %

Hlektpu) ayoypdmra ddpovs pe accOnpa EM38 C.V.= 31.1694 %

2mv ovykpion tov avlpokikod acPectiov ota 6vo Padn (Zynua 9) Ppébnkav va Exovv
nepinov 75% ypoppkn oxéon, kabdg emiong Kot TNV GLGYETION TOV KOAMOV GTo. dVO
Badn (Zympal0) ypappkn nepimov 81%.
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Yuykpivovtog 10 avtaAldSipo KaAo og Pabog 15-40cm pe 10 avayAveo Tov apmeEA®VO
(Zymua 11) éxovv moAvdvupky oxéon dgvtépov Pabpod dnwg @aivetol 6To TOPUKAT®
oynuo. Iopovoldotnke cLGYETION TG PAIVOUEVIKNG NAEKTPIKNG ay®YUOTNTOG KOl TOV
avéylveov (Zynuo 12) ypopukn mepimov 62%, Kabdg emiong Kot Pe TNV CLYKEVIPWOON
appov (oe PBabog 0-15cm) kou Tov avayiveov (Zynual) PBpébnke moAvwvouiky oyxéon
devtépov Pabpov mepimov 62%. To avaylveo giye emiong pkpn ox€on Ue TV TAPOY®YN
TOAV®OVVUIKY 6eVTEPOL Pabod mepimov 25%.

Yympoa 11

Xympa 12
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ZUOXETLON UYOMETPOU HE TNV mapaywyn
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) IR
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95,00 < ‘
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Napaywyn tn/ha
Yympo 13

Bpébnke pikpn cvoyétion tov kariov o fabog 0-15Cm kot @otvoueVIKig NAEKTPIKNG
ayoypomros (Zynuald) roAveovopkn devtépov Babupov tepinov 34%.

Xynpo 14

AKOUN oty cLYKpoN TOL AVTOAAGEILOL aoPecTiov Kol TV Gakydpmv Tov YAehKovg
Bpébnie moAvwvopikn oyxéon devtépov Pabupov mepimov 33%.
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Yympa 15

2voyetion
Ta amotedéopata vréstnoav cvoyétion Katd Pearson’s Correlation pe tnv yprion tov
npoypappotog SPSS. Bpédnkav tpia enimeda cuoyeticewv:

» TToAb onuavtikn cvoyétion significance <0.001
» Inuavtikn ovoyétion significance <0.05

» Kapia cvoyétion significance >0.05

IHoAY onuavtikny cvoyétion BpiOnkav va £yovv:

1.

2.

3.

8.

9.

AvOpaxicd acféotio (0-15cm) pe Opyavikn ovsio (0-15 cm) P.C= -,502™
AvBpaxicd acéotio (0-15cm) pe Mayvioto (0-15cm) P.C= -,457"
AvOpaxicd aoféotio (0-15cm) pe AvOpokikd aopéotio (15-40cm) P.C = 868"
AvOpakikd acPéotio (0-15cm) pe Opyavikh ovosio (0-15 cm) P.C = -,439™
AvOpakikd acPéotio (0-15cm) pe Mapoywyn P.C = ,420™

Opyavikn oveia (0-15 cm) pe Mayvioio (0-15cm) P.C = 389"

Opyavikh ovsia (0-15 cm) pe Opyovuchi ovaia (15-40cm) P.C = 503"

Ko (0-15cm) pe Kéto (15-40cm) P.C = ,898™

Ko (0-15cm) pe Govopevn nAektpikh ayoypdtnro P.C = 5827

10. Kéo (0-15cm) pe Mopayoyh P.C = 422"
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

KdAto (0-15¢m) pe 1o avéylvgo P.C = -, 470"

Mayviioto (0-15cm) pe Opyovichy ovoia (15-40cm) P.C = 485"
Mayviioto (0-15cm) pe Mayvioto (15-40cm) P.C = 515

Mayviioo (0-15cm) pe Apytho (15-40cm) P.C = -,420™

Mayviioto (0-15cm) pe Hopayoyq P.C = ,465"

AvOpakikd acPéotio (15-40cm) pe Opyavucry ovoia (15-40cm) P.C = - 416~
Opyavicny ovoia (15-40cm) pe Hiektpueh ayoypdtta (15-40cm) P.C = 4217
Kého (15-40cm) pe to avéylgo P.C = - 520"

Kého (15-40cm) pe Govopevn niektpiky ayoypodtro P.C = 5997
DovOpev NAEKTPIKT ay@YOTITA e To avéyAlvgo P.C =- 789"
Dowvopevn NAeKTpIKy ayoypdTnta pe Apyo (0-15cm) P.C =420
Dovopevn NhekTpiky ayoypdtnta pe Apyo (15-40cm) P.C =,418"
Dowvopevn nhektpikh ayoypdmta pe Appo (15-40cm) P.C =- 427"
Hopayeyn pe o avéyloeo P.C = -409™

Hopayoyn pe Appo (0-15cm) P.C = -,419™

Taryapo YAeOKoUC e Apytho (15-40cm) P.C = -,440"

Taryapa yAevkoue pe Appo (15-40cm) P.C = 4717

pH yAebrove pe Olcd 0&éa yAevkoug P.C = - 5417

OMKG 0E€a yAeDKkovC e 0 aviylveo P.C = - 422"

Avéylvo pe Apyo (0-15cm) P.C = -,487

Avéyheo pe Apyiho (15-40cm) P.C = -,427"

Apytho (0-15cm) pe Apytho (15-40cm) P.C =,792"

Apytho (0-15cm) pe Appo (0-15cm) P.C =-,845™

Apyto (0-15cm) pe Appo (15-40cm) P.C =-,734™

Apyto (15-40cm) pe Appo (0-15cm) P.C =-,774™

Apyo (15-40cm) pe Appo (15-40cm) P.C = -,962"

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 02:41:20 EEST - 3.145.62.240

80



37.
38.

39.

Appo (0-15cm) pe Appo (15-40cm) P.C =, 757
Appo (0-15cm) pe Iho (0-15cm) P.C = -,648™

Appo (15-40cm) pe Iw (15-40cm) P.C = -,603"

Tnuavtikn cvoyétion Bpédnkav va £yovv:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

AvOpakikd acPéotio (0-15cm) pe Sdxyapo yhevkovg P.C = 314"
Kého (0-15cm) pe Hiextpuchi ayoypdtta (0-15cm) P.C = 353
Kéto (0-15cm) pe Iw (0-15¢m) P.C = -,357

Mayviioto (0-15cm) pe AvOpokikd aopéotio (15-40cm) P.C = -,389"
Mayviioto (0-15cm) pe Ohké o&éa yAedkovg P.C = -,365
Mayviioto (0-15cm) pe Appo (0-15cm) P.C = -,366"

Mayviioto (0-15cm) pe Appo (15-40cm) P.C = -,375"

AvOpaxicd acféotio (15-40cm) pe Kéo (0-15¢m) P.C = -,335"
AvOpaxicd acféotio (15-40cm) pe Mapaywynh sig= ,386"
Opyavikny ovoia (15-40cm) pe Mapoymyr sig= -,343"

AvOpaxicd acPéotio (15-40cm) Hopaywyn sig= ,327
AvOpaxicd acféotio (15-40cm) Ok o&éa yhevkoug sig= ,323"
AvBpaxicd acféotio (15-40cm) Iw (0-15cm) P.C = -,393"
Mayviioto (15-40cm) pe pH eddgovg (15-40cm) P.C = 352"
Mayviioto (15-40cm) pe Apytho (0-15cm) P.C =,386~

Mayvfioto (15-40cm) pe Apyiro (15-40cm) P.C = 389"
Mayviioo (15-40cm) pe Appo (0-15¢m) P.C = -,369"

Mayviioo (15-40cm) pe Appo (15-40cm) P.C = -,332"

pH eddpovg (0-15cm) pe tov pH yAedkovg P.C = 370"
dovopevn niextpicn| ayoyypommta pe Hapayoyn P.C = ;350"
Ol o&a yhevkovg pe Tapaywyy P.C = 374"

Sdiucyapa yAevkovg pe Apytho (0-15cm) P.C = -,362"
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23. Taxkyapa yAevkoug pe Appo (0-15cm) P.C =,381"
24. Taxyopa yhevkovg pe Io (15-40cm) P.C = -,324"
25. Avéylvgo pe Appo (15-40cm) P.C = ,401

26. Appo (0-15cm) pe Iw (15-40cm) P.C = -,323"

27. Th (0-15cm) pe I (15-40cm) P.C = ,325

Kapio ocvoyétion BpéOnkav va £yovv 0A0 TO VTOLOLTO GTOLVYELN
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4.4 Agvypotoinyio £64@ovs- Eda@oloyikd yopoKTpLoTIKA

Ta amoteléopato TV E3APOAOYIKAOV OVOAVCEMY TOPOVGIALOVTOL GTOVS TOPUKAT® YAPTES
Eyuo 16 €oc ), ot omoiot dnuovpyndnkav pe v ypnon tov mpoypdupatog Surfer
(Golden Software, Surfer 8.05., 2004).

4347740
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4347720
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I
P
o
a7
4347700 — 46
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aa
4347680 / [ a3
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4347660 - a1
a0
39
4347640 = a8
37
4347620 \ / L 36
ﬁ
-

4347600 —

T T T T T
649980 650000 650020 650040 650060

Yympa 16. [TepiekticotTnto T0U
€6apovg og pytho% (0-15 cm)

Aa4347740—
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a1
4347640 =

38
4347620 ﬁ = 35

4347600 =

T T T T T
649980 650000 650020 650040 650060

Xyfqna 17. Iepektikdtra tov
£60povg og pytho% (15-40 cm)

[Mopatmpovrtag to Zynuo 16 (xaptng meplektikorag o€ dpytho 0-15cm), n cvykévipmon
apyilov 6TO HEGO KO VOTIOTEPO TUNLLO TOL 0YpOL givatl vYnAOTEPN G€ GYEo LE To POpeto-

avatolMkd Tunue tov oypov. Oupown kotdotaon moapatnpnnke kKot oto delypota mov
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eMjeOncav amd peyarvtepo Babog (15-40 cm) (Zyua 17).

29

28

27

. .
4347740
4347720 I
4347700
- 26
4347680 - 25
24
4347660 = 23
22
4347640 (// = 21
20
c

9

\

4347620

4347600 (/////// L

T T T T T
649980 650000 650020 650040 650060

Yympa 18. [Tepiexticotnto T0U
€6apovg og MH% (0-15 cm)

4347740 ;::::::ﬁf/// L
4347720 —
4347700 .
4347680

28

27.3
4347640 L 26.6

25.9
4347620 =

25.2

4347600— h =

T T T T T
649980 650000 650020 650040 650060

4347660—

Jﬁ

Xympae 19. Ieprektikdtnra tov
£6apovg og 0% (15-40 cm)

2OpQovae 1e To YOPTN TEPLEKTIKOTNTAG o€ A0 (Zymua 18), oto péco kot SvTkd HEPOC
TOPATNPOVVTOL VYNAEG GLYKEVIPMOOELS A0S VD GTO HEGO TOL VOTIOL TUNUOTOS KOOMDG
Kot 6T0 PEGO ToL PBOpetov Tufuatog epeaviCovron wwitepa YopnAEG CLYKEVIPAOGCELS. XTO
(Zyua 19) mopatnpeitor VYNAY GLYKEVIP®ON 1AVOG GTO POPEOAVOTOMKO TUNUO TOV
OUTEADVO KoL TPloL TUAUATO TOV HE YOUNAOTEPN GLYKEVTIPMOT TO POPE0dLTIKO, UEGO

OVOTOAKO KO VOTLO.
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Xympe 20. Iepektikdtnta tov
€6apovg o€ apupo% (0-15 cm)

4347740

4347720

4347700

4347680

4347660

4347640

4347620

4347600

o
j/\f
:

—

E&etalovtag tovg ydpteg meplektikdtrog o€ duppo (Zymuoa 20 xor 21) mopatnpeitot
wWwitepa YOUNAY GLYKEVIPOOT GOV GTO TUNHOTO TOV aypol pe peyddn KAlon (kevipkod
Kot SUTIKO TUAUA), EVE OTO TUNUATO TOV Oypov UE HkpoTepT KAlon (BOpeto kol voTIo
TUUa) 1 ovykévipwon etvar vynAdtepn. ITlapommpeiton emiong 6tt oto Pabvtepo

VROGTPOUN 1 GLYKEVIPWON Gppov givar avénuévn oe oxéon He TO EMPAVELNKO

vootpopa (0-15 cm).

T T T T T
649980 650000 650020 650040 650060

Xympae 21. Ieprektikdtnta tov
€6apovg o€ aupo% (15-40 cm)
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4347740+ 4347740 v\ -
/
4347720 4004347720* -
380 ’
4347700 4347700 -
360
340
4347680 4347680 -
320
300
4347660 4347660 -
280
4347640 2604347640
240
4347620 2204347620 = 170
4347600 4347600 . =
649‘980 650‘000 650‘020 650‘040 650‘060 649‘980 GSdOOO 650‘020 650‘040 650‘060
Yympa 22, XApTne NAEKTPIKNG Yympoa 23. XAaptne nAEKTPIKNG
ayoyotntag eddeovg (0-15 cm) ayoyoTntog £ddeovg (15-40 cm)

[Mapamnpdvtag Tov ¥aptn (Zynuo. 22) eoaivetor vo, oNUEWMVOVTOL VYNAOTEPES TIES GTO
VOTIOOVATOMKO Kol fOPEOSVTIKO TUNLO TOV aypoD, EVA GTOV VITOAOUTO oypd Ppédnkav
YOUNAES TWES NAEKTPIKNG aymydTTac. 10 Pabvtepo otpdpa Tov £5dpovg (Zynuo 23)
Bpénkav vYNMAEG TIHEG NAEKTPIKNG AY@YOTNTOS OXEOOV GE OO TOV QUTEAMVO, EKTOG Od

TO KEVTPO TEPIMOV TOL AYPOV Kol 1O10HTEPO KEVIPOUVATOAKA TOV AUTEADVOAL.

4347740 4347740 h L

4347720 7'4711347720* <’ 7.48
7.38
7.29 7.44

4347700 7.2 4347700

7.4

7.11

4347680~ 7‘0243476807 | 7.36
6.93 732
6.84

4347660~ 6.754347660— ‘ - 728
6.66 7.24

4347640 6574347640— = 72
6.48 |
6.30 7.16

4347620 6.3 4347620 q F 7.12

4347600 4347600 -

649‘980 650‘000 GSdOZD 650‘040 650‘060 649‘980 650‘000 650‘020 650‘040 650‘060
Zypa 24. Xapng pétpnong Zypa 25. Xapmg pétpnong
pH &ddpovg (0-15 cm) pH eddpovg (15-40 cm)

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 02:41:20 EEST - 3.145.62.240

86



E&etdlovtag tov yaptn (Zynua 24) mapatnpeiton 6t To PH givar ovdétepo, Erappdg mo
6&1vo 6710 PHEGO KOl QLTIKO KOUUATL, EV® GTO XApTn (Zynua 25) mapatnpeitor 6TL 610

BabvTEPO VITOGTPWLO dEV VTLAPYOVV 11aiTEPEG dLopopég 6To PH TOL £dGPOVG

o *

- 4347600

4347740

4347720

4347700

4347700

4347680

4347680

4347660

4347660

4347640 4347640

4347620 4347620

4347600

Zyipa 26. Xapng pérpnong Zyfpa 27. Xapng pétpnong
opyavikng ovoiog £ddpovg (0-15 cm) opyaviKng ovoiag £ddpovg (15-40 cm)

[Mapamnpeitor oto ydptn (Zynuo 26) OTL LAAPYOLV TPIK TUNUOTO HE TN YOUUNAOTEPN
OLYKEVIPMOOT] OPYOVIKNG OVGiaG ta omoia givol TO VOTIOOVATOAKO KOUUATL, TO HLEGO Kot
ouTkd kot Popeloavatoikd koppdtt. Avtifeta ta Tunpote Tov TOPoLSLLovy avENuUévn
OLYKEVIPMOOT] 0PYOAVIKNG 0VGiag, glval 1o HEGO Kol SVTIKO OTMG KOt TO VOTIO KOUUATL TOV
xaptN. 10 BabiTEPO VIOGTPOLLA, GTO YAPTN (ZMUa 27) 1 GLYKEVIPOGT OPYAVIKIG OVGIOG
010 PopelodvTiKd KOUUATL OT®G Kol 6TO VOTIO KOUUATL glvarl avénpévn o oxéon e To

LEGO KOl SVTIKO KOUUATL.
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4347740+ 4347740 g L
4347720+ 4347720+ -
37
4347700 34 4347700 F
31
4347680 4347680 -
28
4347660 = 25 4347660 -
22
4347640 = 4347640~ L
19
4347620 - 16 4347620 = 10
4347600 - 4347600 -
649‘980 650‘000 650b20 650‘040 650‘060 649‘980 650‘000 650‘020 650b40 650b60
Zyipa 28. Xaptng HETpNONg Zyipe 29. Xapmg petpnong
avOpokikd acPéotio eddpovg (0-15 cm) avOpokikd acPéotio eddpovg (15-40 cm)

SOppova pe tov xaptn (Zymua 28) mapatnpeitol 0Tl 6TO VOTIO KOl OVOTOAIKO KOUUATL
kabmg kol oto POpelo Ko avatoAkd 1 cvykévipwon avOpakikoy acfectiov eivor
vynAGTEPN o€ avtifeon pe TO PoPEOAVATOMKO OTMOC KOl GTO VOTIOOVTIKO TUNUO, TOV

YOPTN OTOV 1) GLYKEVIP®AON ovOpaKiKov acPectiov elval yoapumAdTep).

4347740+ -
4347740
347720 370 4347720+ 3 153
350 145
330 | L 137
4347700+ a0 4347700
129
290
121
4347680~ 270 43476807 r s
250
105
230
4347660 4347660 L o
210
190 89
4347640 170 4347640 - 81
150 73
4347620 130 4347620 - 65
4347600 4347600 -
T T T T T T T T T T
649980 650000 650020 650040 650060 649980 650000 650020 650040 650060
Xympa 30. Xaptng pétpnong Yympa 31 Xdaptng puétpnong

avtalAaEpov Kokiov eddgovug (0-15cm)  avtoAddEpov kakiov eddpovg (15-40 cm)
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E&etalovtag toug ydpteg (Zympa 30 ko 31) mapatnpodvtar Tpelg {dveg LYKEVIPOONG
KOAIOV, OVOALTIKOTEPO. GTO VOTIO TUNUO TOPOVGCLALETOL LYNAOTEPY GLYKEVIP®ON
aVTOAAGE YOV KoAiov, GTO HECO TUNUO TOVL OUTEAMVO TopaTnpeiton  yopnAdTeEPN

OLYKEVTPMOOT OVTOAAAEIOD KOAIOL €VD 6TO POPEl0 KOUUATL TopovotaleTal pio Péon

% E
" - Ee
)

OLYKEVTPMOOT OVTOALAEILOV KAATOV.

4347740

4347740+

L 10900

4347720
10600 s 0

4347720

10300

4347700
10000 4347700

9700
8400

L 8100
; 7800
7500

L 7200
6900
6600
E 6300
6000
5700
r 5400

9400

4347680
9100 1347680

4347680

8800

4347660 r 8500 4347660

8200
7900

4347640 4347640

7600
7300

4347620 - 7000 4347620

4347600 r 4347600~

Zyfipe 32. Xaptng pétpnong Zyfipe 33. Xapmg pétpnong
avtaAra&pov Cat++ eddgovug (0-15 cm) avtoAlaEyov Cat++ eddpovg (15-40 cm)

opeova pe Tov xapt (Zynpa 32) tapamnpeitor g n cvykévipoon avtorria&yov Ca
++ acPeotiov Kupaivetal oe pecaia enineda, KTOS amd 6vo TUNATE ,TO BOPELOAVATOAKO
KOUUATL OTIOV 1 GLYKEVTPMOOT] OVTOAAAELOL acPeoTiov givor YauUnAOTEPT VD GTO PEGO
Kot fOpeOdVTIKO KOUUATL 1| GLYKEVTPWOT avToALAEov acPeotiov eivar vymAdTepT).

Y10 Pabdtepo vméotpopo  (Zynuo  33) mapamnpeitor VYNAOTEPN  GLYKEVIP®ON
avToAAGE oL acBeotiov ektdg amd dV0 TUNLLATO TOV AUTEADVA GTO LEGO, VOTIONVATOAKO

OTOVL 1 GLYKEVTPMOT| OVTOALAEILOL acPecTiov Kupaivetar o€ yapumAdtepa emineda.
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4347740+ 4347740

860 4347720
835
810

4347720+

785 4347700
760

735

4347700

710
4347680 65 247680

660

635
L 610 4347660
585

560
535 4347640

4347660

4347640
510
485

4347620 - 460 4347620

Zyfpe 34. Xaptng pétpnong Zyfipe 35. Xapmg pérpnong
avtaAra&pov Mg++ eddagovug (0-15 cm) avtaAraEipov Mg++ eddgovg (15-40 cm)

4347600 - 4347600

[Mapamnpeitor oto  Yxaptm pérpnong avtoAra&ipov payvnoiov (Zynua 34), oto
BopeloavatoAkd KOpUATL Kot VOTIOOVATOAMKO KOPATL BpiokeTon o€ yaunAotepo enimedn
0€ OYE0N LLE TOV VITOAOITO OUTEADVO OOV EMKPATOVYV VYNAOTEPES TIUES GLYKEVIPWOGNG
avtoArla&yov payvnoiov. EEetalovtog tov xdptn pé€tpnons avioALaSov poyvnciov tov
Babvtepov vrooTpodpatog (Zynpa 35),mapovoidletal xapunAdtepn cLYKEVTIPMOOT UOVO GE
éva, IKPO TUNUOL TOV OUTEAMVO, TO POPEOOVOTOMKO, EVED GTOV VITOAOUTO OUTEADVO

EMKPOTOVV DYNAOTEPES GLYKEVIPDOGELS OVTOUAALAELLOV paryvnGiov
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4.5 Tlopoyoyn Kol TOLOTIKAE YOpOKTNPLGTIKA

4347740+

4347720

4347700+

4347680

4347660

4347640

4347620

4347600

T T T T
649980 650000 650020 650040 650060

Yympe 36. XAptng Topaymyng TV OUTEADVOL

H mopayoyn petpndnke oe xdbe kel tov TAEYHOTOG, YOPIOTA. LOUP®VA PE TO YXAPTN
TOPOYOYNG, VYNAOTEPT TOPOY®YN TAPOVCIALETOL OTO KATM® TULO TOL Oypoy EVM GTO
OVOTEPO TUNLO TOL OQUTEADVO, 1) TOPAYOYN ELQOVIiETOL WO10iTEPA YOUNAT. AVTO pmopel va

opeileton oTNV ALENUEVT] EAPIKT] VYPAUGTO GTO VOTIOTEPO TUTLLA TOL Oy POTELLOYIOV.

)

4347740

4347720—

4347700—

4347680

4347660

4347640

4347620

4347600—

T T T T T
649980 650000 650020 650040 650060

Xympe 37. Xdaptng pétpnong pH tov povotov

Amd to yaptn pétpnong g o&vnrag Tov yAevkovg PH mapatnpeital, Twg n cuYKEVIpWON
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WOVIOV VOPOYOVOL TOV YLHOL TOL OTAPLAIOD eivar PH<S (6&wo). Xto PBopeo Kot
AVOTOAMKO KOUUATL TOV 0ypod KoOMOG KOl GTO VOTIOOVATOAMKS Koupdtt tov, 0 PH etvon

LEYOADTEPO GE GYECT LE TO LEGO KOl VOTIOOVTIKO KOUWUATL TOL aypol HOG.

}/

4347740

4347720

4347700

4347680

4347660

4347640~

4347620

4347600

T T T T T
649980 650000 650020 650040 650060

Yympa 38. Xaptng HETPNONG OAKOV 0EEMV TOV LOVGTOV

BAémovpe otov ybptn (Zymua 38), 6TL 610 VOTIO TUNLO TOL OUTEA®VA KOOMOC EmioNg Kot
0710 Popeloavatolkd PEPOG TOV aypol EXOVUE VYNAOTEPEG CLYKEVIPMGELS OMK®V 0EE®V,
avtifeto oTo0 HEGO KOl OVOTOMKOTEPO KOUUATL £XOVUE YOUNAOTEPEG GLYKEVIPADGELS

OMKOV 0EE@V KdTL avTioToyo TapotnpnOnke oto yaptn pH tov povetov (Zxnua 37).
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Yyfqua 39. Xdpgc pétpnong cakydpwv tov povoetov (Brix).

Ytov mapondve yaptn PAEmTovue, 0Tl 6To PopeldTEPO KOl POPEOAVOTOAMKSO KOUUATL TOV
aypoTeRayiov VRAPYEL VYNAOTEPT GLYKEVIPMOON GOKYOp®V, 0oVTO oPeileTon o1V

YOLNAOTEPT GLYKEVIPWOGT] EO0PIKNG VYPUGIOG KOl GTNV LKPOTEPT| TOPAYOYT).
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Ke@dararo 5. Zvpnepdopara

H mopoyoyn tov oumeAdvo  mapotnpovue O0tt e€optdrol amd 1o £O0POA0YIKA

YOPOKTNPLOTIKG OC EENC:

Mipéc Tipnég mopay®yng onueEmONKoV o©T0 KEVIPO MEPIMOL 1TNG MEPLOYNG TOV
peretnOnke, OOV Kot TAPOTNPOVVTIOL 01 VYNAOTEPEG KAIGELS TOL avayAvpov. Emiong
oTlG 101lec mePoyEC vENPYOV  TOAD  YOUNAEC TIEG (QOIVOUEVIKNG MAEKTPIKNG
AYOYWOTNTOS, UECES TIUEG NAEKTPIKNG OYOYIUOTNTOS KOl TILEG EAAPPDOS OAKOAIKDOV
€00paV. Ol TIEG TNG OPYAVIKNG 0VGIOG TOV €0G(POVG GTIG GLYKEKPIUEVEG TEPLOYES
elvarl Wwitepo younAég mpdypo to omoio onuaiver Ot o €04pN givor eTOYE Ko
oAkoAkd. Ot Tyég Tov avlpakikod acPeotiov eivar o1 KATAAANAES Yo TV OVATTLEN
TOV OUTEADVO, OAAD GE GLVOLOCUO HE TNV LYNAN TWNR NG Oy®YOTNTOS OV
BonBovv oy mapaywyr. EmmAéov ot Tyég Tov avtaArdEiponv KaAiov eival youmAEg
omote elvar Aoywd m mopaywyn vo givor petopévn, mopd to yeyovodg OTL Ol
OLYKEVTPMOOELS TOGO TOV avTOAAAEIOV aoPeotiov 660 Kol AVTOAAAEIOL HoyvnGilov
elval IKOVOTTOMNTIKES. ZVUTEPAIVETAL TTMG TO £O0UPOG TOV TEPOLATIKOD OUTEADVO vt

appoapytlomnAmdsg faon g katdracng USDA.

YymAég Tpég Tapaywynsg onUEIONKAY GTO VOTIONVATOMKO Kot BOPEloduTIKO HEPOG
TOL OYPOTEUYIOV, OOV Kol TapATNPOVVTOL Oyl 10wiTEPO. UEYAAEC KAICEIS TOL
avayAveov. XTic meployés avtég Ppédnkav emiong, HEGEC TIMEG (QOIVOUEVIKNG
NAEKTPIKNG QyOYOTNTOS, UECEG Kol LYNAEG TIUEG MAEKTPIKNG OYOYWOTNTOG KOt
TIEG EAAPPDOG OAKAAMKOV £60POV. AKOUN Ol TWES OPYOUVIKNG OLGIOG TOV EAPOVG
KOHOiVOVTOL GE IKOVOTTOMTIKG emtimeda, mpdypa to omoio pog eiye mpoidedoel n KAion
0V €64povs. Ot Tipé Tov avBpokikov acPeotiov eival og avomomTiKa eninedo Kot
0€ GLVOLOGUO LE TNV GLYKEVTIPMOT OVTOAAAELOL KAAIOV, Hog OTveL TIC VYNAES TYES
TOPAYOYNG TAPA TO YEYOVAG OTL 01 GLYKEVIPMGELS TOGO TOV OVTOAAAEILOV AGPECTION

0G0 Kot TOV avVTAALAEOV payvnciov Kupoaivovtal o€ pecaio emineda.

Mecaieg TIpég mopaymyns mopovVGLAGTIKOY 6TO HEGO Kot BOPEL0 TEPITOL KOUUATL TOV
aumeA®Va, OmMOv ot KAIoEG TOv avdyAveov etvar ot pikpotepec. Ot TéS ™G

(QOWVOLEVIKNG MAEKTPIKNG OY@YWOTNTOS TOV TOPATNPNONKAV OTIG TEPLOYXES OVTEG
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Kopoivovtol o€ pecaio emimedo pe ta €040N v givol eA0QPOS OAKOAKE. XTig
TEPLOYES AVTES O1 TYEG TNG OPYAVIKNG 0VGiag eivat Waitepa VYNAES, EVE 01 TIHEG TOV
avBpakikoy acfeotiov aitepa younAéc. Ot tipég tov avtorrda&ylov Kaiiov sival
KOVOTOMTIKEG, KaBmG emiong Kot Tov avtoAAa&yov acBeotiov, evd to avtoAraSylo

LOyVIOl0 €ivol ETAPKES.

O1 twéc tov pH tov yAevkove ennpedlovial omd T £00QOA0YIKE YOPOKTNPIGTIKA MC
eng:

OrvynAotepeg Tipég tov pH tov yAehkovg mapatnpndnkav 6to BOpElo Kol AvOTOAKO

KOl 0TO HECO KOl OVOTOAMKO TEPITOL TUNUO TOL OUTEAMVA, OTOL 1 TOPAY®YN GE
avTéG TIG TEPLoYES elvot LYMAY. [lapd to YeYovHg OTL GTIC GUYKEKPIUEVES TEPLOYES O1
TIUEG TNG QOIVOUEVIKNG MAEKTPIKNG OYOYWOTNTOG, TMAEKTPIKNG OY®YLOTNTOS, 1
OLYKEVTPMOOT 1OVI®MV VOPOYOVOL KOl 1| CLYKEVIPMGT] OPYOVIKNG 0VGIOG TOV €04(POVG
dev paivetar va T emnpedlovy. LTiG TEPOYES TEC TapatnPNONKaY LYMAES TYES
oVYKEVTPOONG avBpaxkikoh acfeotiov, koD emiong amd péoeg £w¢ Kot LYNAEG
OLYKEVTPMOOELS OvTaAAGEov koriov. Emiong mapotnpndnkov dwaitepo youniég

OVYKEVIPMOOEL; TOCO TOV OVIOAAAEWOV aoPeotiov 1660 Kol TOL OvTAAAGELOV

poyvnoiov.

To yAevkog elvar mo 6&wvo 6To0 VOTIO-OVTIKO KOl OTO HEGO TEPITOV TNG TEPLOYNG
HEAETNG, OmOV 1M mopaymyn sivar younAn. Ot Tég TG POVOUEVIKNG MAEKTPIKNG
AYOYWOTNTOC, MAEKTPIKY oyoydmta, 10 PH xobodg emiong kot n ocvykévipmon
opYOVIKNG ovoiag Ttov &ddpovc oev  @aivetar  va  emnmpedlovv. Emmiéov
TapaTnPNONKOV YOUNAEG GUYKEVIPOGELS avOpaKIKOD aoPeCTiON, EVD TO AVTUAAAELO
KGAl0 Oev @aivetor va emmpedlel witepa. Xto. TUNUOTO OLTE TOL OUTEADVO
Bpébniov péoeg oLYKEVIPOGES TOGO TOL avTOAAGEWov acPectiov 0G0 KOl TOV

avToAAGE oL payvnoiov.

Ot twéc tov oMkov oféwv Ttou YAgdkovc emnpealovior omd T €OUQOAOYIKA

YOPOKTINPLGTIKA ¢ gENC:

To yAevkog mapovstalel Ayotepa oAkd o&éa 6To KEVIPO TEPIMOV KO EAAPPDOG GTA
Bopeta Tov aumEA®VA, OOV TO AVAYALPO OlYPAPEL TIG HEYOAVTEPES KAIOELS KOt
wWwitepa younin mopaymyn. H eowvopevikn nAEKTpIK) ay@ydTNTO Kol 1| NAEKTPIKT

ayoypoétto mapovotdlel pecoieg kot wwitepa YoUMAES TIHES, €VO o’ OTL
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dwpaivetor To pH tov €ddpovg dev emnpedlel ta oAkd o&Ea TOv YAELKOVLE. ZTIC
TEPLOYES QVTEG 1) CLYKEVIPMOOT] OPYOVIKNG 0LGIOG Kupaivetal and TiG YOUNAOTEPES
TIWES €G Kol TIG LYNAGTEPEG YWpig va pag Pondd va Bydlovpe évo CUUTEPAUCLLOL.
EmumAéov, n ovykévipmon avBpakikod acPeotiov Ppébnke va €xetl Wwitepa yopunAég
TIEG, UE TO AVTOAAASIHO KAALO VO KUUOIVETOL OO TIG YOUNAOTEPEG TIEG £MC KOl
pecaieg. ZTIG GLYKEVIPMOES TOGO TOL OvToAAGEWWOL acPectiov 0G0 Kol TOL
avToAAGEWov  payvnoiov  pag  deiyvouv 0Tl Ppiokovion  OTIG  VYNAOTEPEC

GLYKEVTPOOELS.

Ot peyaATePEg CLYKEVTPMOELS OMKAOV 0EEMV TOV YAEDKOLS PpédnKav 6To VOTIO Kot
OVOTOAIKO Kot BOPEIOAVATOMKO TUNHO TOV OYPOTEROYIOV, LLE TNV TAPOY®YY| Vo Etval
HEYOADTEPN KOL TO OVAYADQO VO EYXEL NIOTEPEG KAIOELS G GYECN WE TOV VTOAOUTO
auneAdva. EmmpocOitmc, n QovOUEVIKY] MAEKTPIKN oy@ylOTNTa £YEl 1010dTEPOL
VYNAEG TWEG VD M MAEKTPIKN ayoylotnTe Kot T0 PH t0v €0dpovg mapovcidlet
peyaan mapoiroktikomra. H cuykévipmon g opyavikng ovciog oto TURUATO oVTd
elvarl younAég, pe m ovykévipwon tov avhpakikod acPeostiov va Kvpaivetar omd Tig
YOUNAOTEPES TIWEG €MG KO TIG WEYOADTEPEC. XTO TUNUOTO OVTA TOL OUTEAMVA M
OLYKEVTPMOT TOV OVTOAAAEIOD KaAov gtvar W1oiTepa VYNAN Kot TNV GLYKEVIP®ON
0V avtoAAdEIpo acPectiov Ko Tov avtoAAdEov payvnoiov va Ppioketal oe

ENAPKELN.

O1 twéc  caxybdpwv Tov vyisbkovc (Brix) emnpsdleton omd 1o £8000A0YIKA

YOPOKTINPLGTIKA OC EENC:

O younAdtepes TYWES caKydp®mV TOV YAEDKOVS Bpébnkay 610 KEVTPO TEPITOL KO GTO
VOTIOOVTIKO KOUUATL TNG TEPLOYNG MOV HeAeTOnKe 6mov To PH TOL YAgLKOLG Elvarn
wWwitepa younAd kol ot KAIGE Tov avdyAveov Wiaitepa peydiec. H awopevikn
NAEKTPIKN aAyOYOTNTO TOPOVCIALEL HEYOAN TOPUALOKTIKOTNTO EVA 1 MAEKTPIKY
ayoypdtto Bpédnke va éxet apketd youniés tipés. To pH tov £ddpovg dev gaivetal
va emnpedlel TNV CLYKEVIPWOGOT GOKYAPOV TOVL YAEDKOUG @OV &ivarl €happ®g
OAKOAIKO OYXeOOV GE OAO TO OYPOTEUAYI0, EVA AVTIOETO 1 GLYKEVIPWOGT OPYAVIKNG
ovciog qaiveror va tn emnpedlel aeov eivar Waitepa YounAr, K4t T0 0moio NTav
OVOULEVOLEVO 0POV OTIMG TPOOVOPEPOLE GTOL GUYKEKPUYLEVO TUNHOTA NTAV TTOYA. XTIG
TEPLOYES QVTEC M GLYKEVIPWON avBpakikov acfectiov eivar Waitepa younAn Kot 1

OLYKEVTIPMOOT]  OVTUAAAEIOV KOAOL €miong YOUNAR, Topd TO yeyovog OTL 1
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OLYKEVTP®OOT  OVTOAAGEOL acPeotiov Kot ovtaAAdEoy poyvnoiov elval og
EMAPKELQL.

Ot peyadbtepec TWES ookydpmv  tov  YyAevkovg (Brix) onueiddnkov oto
VOTIOOVOTOAMKS KoL BOPEI0 TUNHO TOL aypOy HE TIG UEYIGTEG VO TAPOTNPOVVTAL GTO
Bopetodvtikd tunua, 6mov kot to PH tov yAsdkovg va ivar emiong vYNAO Kot M
TopoymYN vo givor yapunAn kot oe Kamow onueio péon. To avaylveo vo pnv
epoavilel évtoveg KMGOES, HE TNV QOIVOUEVIKN] MAEKTPIKY Oy@YWOTNTO, TNV
NAEKTPIKN ayOyoTnTe Kot To PH T0L €dGQOVS Voo unv emnpedlel QUeEcO TS TIUEG
OLYKEVTIPMOONG COKYAp®V TOV YAevKovc. EmmpocOétmg oto tufipato ovtd tov
AYPOTEUAYIOV EUPOVIGTNKOV VYNAEG CLYKEVIPMOGELS OPYOVIKNG OVGIOG, KOTL TOV HOG
e€nyet v Betikn| enidpacmn TG OPYOVIKNG OVGIOG GTNV GLYKEVIPMGT GOKYAP®V TMV
payov g auréhov. Emmiéov otig meployég avtég Ppeénkoyv vynAég GUYKEVTIPAOGELS
avOpokiKov acPection, evd 10 aVTOAAAEIO KAAO Vo KopaiveTon amd UECES MG Kal
VYNAEG GLYKEVIPMOGELS KATL TOV WaG Oglyvel OTL amd TiG HECEG TIEG TO AVTOALAELO
KéAo Ppioketat o€ endpkela. Ot GLYKEVIPDOGELS TOL avVTOAAAEIOL acPeaTtiov Kot TOV
avToALAEWoV poyvnoiov dev Bonbovv va PBydAovpe cuopmépacua yoo TNV emidpoot

TOVG GTNV GLUYKEVIPMOT] COKYAPWV.

Kotd v otatiotikn oavdAvon Topovcldotnke  EMOPOON  OTO  TOLOTIKA

YOPOKTNPLOTIKE TG QUTELOV amtO T £ENG EQUPOAOYIKE YOPOKTNPICTIKA

e XINV TUPUY®OYN :

1. AvOpaxikov AcPeotiov

2. Kdarao

3. Mayvnotlo

4. Opyavikr) Ovcia

5. ®awodpuevn Hiektpucr Ayoypdmta
6. Appoc

7. Avéylopo
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o Y10 XAKYUPO TOL YAEVKOVG:

1. Apytog
2. Appoc
3. AvOpakiké AcBéotio

4. Ihg

e Y10 PH TOVL YALOKOVLC

1. pH

o Xto OMkd 0&éa TV YAEVKOVG

1. Avéyivoo
2. Mayviolo
3. AvOpakikd AcBéotio

[Mapardve PAETOVUE OTL Yo TNV EMITELEN KOADTEP®V TOIOTIKMOV YOPOUKTNPIOTIKMOV TNG
auméAov ypewdletar mAovola €0GeN To omoio oTpayyilovv 1KOVOTOMTIKA OAAG
®OTOCO OVTAH M gpyocio amotedel TNV PAcN Yoo TNV GLVEXICT TOV TEPAUATOS TOV
KaAO Oa NTav vo emextafel o€ PHETPNOELS EGAPIKNG VYPAGING, LETPNOTN YAWPOPVAANC,

ovykévtpwon Bopiov, cuykévipmon Zid1pov, oAAd Kol KALATOAOYIK®V cuVONKOV.

OLOKANPOVOVTOC, KOTOAYOVUE GTO GUUTEPAGUOTO YO TNV EUUECT] EMIOPOACT TOV
avayAveov, Yo TNV BTk eMidpacn TG 0PYOVIKNG OVGIOC, TOL AVTOAAGELLOL KOALOL
Kot TOL avBpakiKoy acPecTion oTNV TaPAy®YN Kol GTO TOLOTIKA YOPOKTNPICTIKAE TNG
apmélov, KaBdg emiong Kol TNV OPVNTIKN GLGYETION TOPAYMYNG — TOLOTIKAOV

YOPOKTNPLOTIKAOV.
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N Range Minimum Maximum Mean Std. Deviation C.V. Variance Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Statistic Statistic Statistic | Std. Error | Statistic | Std. Error
CaC03%_0_15 48 242 14,3 385 27,395 55128 20,1233 30,391 -,110 374 -,247 ,733
00%_0_15 48 14 15 29 2,035 3424 16,8232 117 404 374 -,052 ,733
K+mg/Kg_0_15 48 250 133 383 240,15 59,168 24,6381 3500,900 562 374 -,120 ,733
Mg++mg/Kg_0_15 48 401 458 859 709,00 100,975 14,2419 10195,949 -519 374 -,433 ,733
Camg/Kg_0_15 48 4239 6679 10918 9196,23 826,637 8,9889 683328,435 -,384 374 1,675 ,733
CaC03%_15_40 48 22 18 40 2781 5,584 20,0815 31,177 ,280 374 -,316 ,733
00%_15_40 48 1,2 1,0 2,2 1,550 ,3097 19,9789 ,096 ,284 374 -,607 ,733
K+mg/Kg_15_40 48 98 63 161 104,28 25,621 24,5711 656,461 ,654 374 -,631 ,733
Mg++ 48 495 333 828 633,10 124,849 19,7203 15587,374 -,693 374 -,068 ,733
Camg/Kg_15_40 48 4488 5508 9996 8610,53 1011,295 11,7449 1022717,384 -1,908 374 3,773 ,733
ph 0-15 48 1,18 6,29 747 7,2335 ,18075 2,4987 ,033 -3,778 374 19,278 ,733
ph 15-40 48 40 7,08 7,48 7,3420 ,00081 1,2369 ,008 -,946 374 1,173 ,733
ecay0-15 pS/cm 48 1904 218,0 408,4 295,475 46,8824 15,8668 2197,960 ,705 374 ,013 ,733
ecay 15-40 pS/cm 48 180,8 170,2 351,0 260,130 33,7206 12,9630 1137,080 141 374 ,951 ,733
Eca 48| 64,63101604| 20,54545455| 85,17647059|52,0916936610( 16,23664992454 31,1694 263,629 ,086 374 -677 ,733
ton_ha 48 16,164 7,187 23,351 16,79775 3,769097 22,4381 14,206 -,341 374 -,282 ,733
BRIX 48 74 19,0 26,4 21,605 1,3939 6,4519 1,943 977 374 2,876 ,733
rasin PH 48 1,0 34 43 3,816 2228 5,8397 ,050 570 374 -,203 ,733
T_ACID 48 7,050 3,450 10,500 6,34125 1,592526 25,1138 2,536 527 374 ,040 ,733
elevation 48 18,30563 94,97625 113,28188( 104,8760093 5,87262064 5,5996 34,488 -,243 374 -1,318 ,733
CLAY_0_15 48 12,42111 36,43556 48,85667 441073884 2,97100097 6,7358 8,827 -478 374 -,202 ,733
CLAY_15_40 48 16,98181 35,78375 52,76556 43,8779816 3,77488574 8,6031 14,250 -107 374 ,280 ,733
SAND_0_15 48 15,01000 26,36125 41,37125 32,7101964 3,86130183 11,8046 14,910 ,197 374 -,549 ,733
SAND_1_40 48 20,39347 18,43778 38,83125 28,0474926 4,40701066 15,7127 19,422 ,295 374 -,068 ,733
SILT_0_15 48 8,2650 18,9438 27,2088 23,182415 2,0850872 8,9943 4,348 -,361 374 -,495 ,733
Valid N (listwise) 48
100




Correlations

Mg++
mgl/Kg 15 40|Camg/Kg 15 40]ph 0-15|ph 15-40|ecay0-15 pSicm |ecay 15-40 uSfom | Eca [ton_ha| BRIX |rasin PH|T ACID|elevation [CLAY 0 15]CLAY 15 40|SAND 0 15|SAND 1 40[SILT 0 15[SILT 15 40
CaC03%_0_15 Pearson Correlation -278 -187 -153| 183 015 -140 -244| -197 3141 190 191 1083 -001 -025 ,004] -038 -005 ,202]
Sig. (2-tailed) 082, 248 345 258 926 ,388! 130 223 007 048 2400 237 6101 ,994 879 981 817 973 ,210)
00%_0_15 Pearson Correlation -061 124 -025|  -001 032 252 -031] -128| -136| -008| -179 244 -,2001 -130 053 104 ,186 023
Sig. (2-tailed) 707 A45 879 993 845 117 A31( 404 963,269 130 217 426/ ,745] 522 2501 ,887]
K+mg/Kg_0_15 Pearson Correlation -048 -070|  -,045. 034 353 181 071 -036] 299 -133 S171 296 161 -357] -052
Sig. (2-tailed) 670 785 833 026! 265 1662 825 061 ,002, A12] 292, 064 319 024 ,749)
Ng++mg/Kg 0 15 Pearson Correlation 181 os0] 050 157 301 289 071 -3gs| 037 ,305_ 36| 33| 2 ~082
Sig. (2-tailed) 263 622 ,759 ,335 059 449 007( 071 662 021 823 056/ 002 ,020] 017 129 614
CamglKg_0_15 Pearson Correlation ,069] -,088; 233 094 -200| -100( -237( -001 -127| -148 -057 ,203] ,196! -238 -178 153 034
Sig. (2-tailed) 671 587 ,148 565 215| 539| 141|577 433 361 125 210 226 139 213 347 834
CaC03%_15 40  Pearson Correlation =219 187 -028 -082 -173| -251 386| 266 274085 1921 -066 -005 -010 -082 1121 294
Sig. (2-tailed) 081 248 861 617 014 098 087,602 ,235 686! 976! 952 617 492 ,066)
00%_15_40 Pearson Correlation 094 131  -254 -043 - -343] -156 189 -291 247 -192 -062 092 093 102 -137
Sig. (2-tailed) 565 419 113 030 338 242,069 124 2361 ,703] 571 567 530! ,398]
K#mglKg 15 40 Pearson Cortelation 046 020 -033 REEEEE R 162 072
Sig. (2-tailed) 78] 857, 839 102, 107,000 039 499 758 042 ,001; 13851 319 658
Mg++mg/Kg_15_40 Pearson Correlation -185| -215. 357 ,181] 050 272| -234| -062| -024] -290| -251 386 389 -004
Sig. (2-tailed) 254] 183 026 264 758 089 146 702 884,069 118 014 013 ,980)
Camg/Kg_15_40  Pearson Correlation 1 -098 023 -105 -047| -019( -099( -229( -201| 074 -022 139 -046 -164
Sig. (2-tailed) 546) 890 518
ph0-15 Pearson Correlation 098 1| -104 148
Sig. (2-tailed) 546 524 361
ph 15-40 Pearson Correlation 023 -104 1 223
Sig. (2-tailed) 890 524 166
ecay0-15 pSlem  Pearson Correlation 105 -148 223 1
Sig. (2-tailed) 518] 361 166
ecay 15-40 uSlem  Pearson Correlation 047) 196, 216 160!
Sig. (2-tailed) 73| 225 180 323
Eca Pearson Correlation 019| -124 021 021
Sig. (2-tailed) 905 445 896 899
ton_ha Pearson Correlation 099 125 010 229
Sig. (2-tailed) 545 441 949 155
BRIX Pearson Correlation 229 018 ,105 ,000
Sig. (2-tailed) 048 A04 662 07 57T 098 338 499 702 185 911 519 ,998
rasin PH Pearson Correlation ,190 -008 -036 -071 -127 274 ,189 -,050 -024 -201 v370‘ -110 ,189
Sig. (2-tailed) 240 963 825 662 A33] 087 242, 758 884 214 019, 499 243
T_ACID Pearson Correlation 191 -179 299 -365 -148 085! -291 323 -290 074 036 -076 0101
Sig. (2-tailed) 237 2691 061 021 ,361] 602! 069 0421 069! 651 827, 639 950!
elevation Pearson Correlation 083 | 037 ~057 192 ,247- -251 02| ou| -5 -178
Sig. (2-tailed) 610 1301 002 823] 725 235 124 ,001] 118 894|945 648 213
CLAY_0_15 Pearson Correlation -001 -200 -133 ,305] ,203] -066 -192 -141 386 139 107, 178 -142
Sig. (2-tailed) 994 217 A12] 056/ 2101 686! ,236/ 13851 014 3931 511 212 1383
CLAY 15 40 Pearson Correlation 05 130 -1 | 196 ~005 062 162 389 046 019] 013 185
Sig. (2-tailed) 879 426 292 002 226 976 703 319 013 778|909 935 253
SAND_0_15 Pearson Correlation 004 ,053 296 -366] -238 -010 092 321 -369 -074( 177|  -068 ,196
Sig. (2-tailed) 981 745 064 ,020] 139 952, 571 044 019 651 275 676 226/
SAND_1_40 Pearson Correlation -038 1041 ,161] -375] -178 -082 1093 1591 -332 087 017  -042 222,
Sig. (2-tailed) 817 522, 3191 017 213 617 567 1326 036! 592|919, 798 ,168;
SILT_0_15 Pearson Correlation -,005 ,186 -357 244 ,153 112 ,102 -303] 133 061 -175 127 ,161
Sig. (2-tailed) 973 2501 024 129 347 A92] 530! 012 Al4 707279, 433 321
SILT_15_40 Pearson Correlation ,202 023 -052 -082 034 294 -137 -072 -004 164 -112 ,104 -219
Sig. (2-tailed) 210 887 749 614 834 066! ,398 658! 980! B11 492 522 174
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